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UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

Ex parte RAYMOND GIANNELLI

Appeal 2010-007582
Application 10/378,261
Technology Center 3700

Before JOHN C. KERINS, EDWARD A. BROWN, and
BENJAMIN D. M. WOOD, Administrative Patent Judges.
BROWN, Administrative Patent Judge.

DECISION ON APPEAL
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STATEMENT OF THE CASE

Appellant appeals under 35 U.S.C. § 134(a) from the rejection of
claims 1-25. (App. Br. 2). We have jurisdiction over this appeal under 35
U.S.C. § 6(b).

We AFFIRM.

THE CLAIMED SUBJECT MATTER

Independent claims 1, 15, and 23 are on appeal. Claim 1, reproduced

below, is illustrative of the claimed subject matter:

1. A row exercise machine comprising an input assembly
including a first handle portion adapted to be moved from a first
position to a second position by a pulling force exerted by a
user on the first handle portion in a rowing motion, the input
assembly defining a substantially linear path for the first handle
portion from the first position to the second position.

THE REJECTION
Claims 1-25 stand rejected under 35 U.S.C. § 103(a) as unpatentable
over Giannelli (US 5,997,447; iss. Dec. 7, 1999).
ANALYSIS

Appellant argues claims 1 and 15 as a group, and does not provide
separate argument for any one of dependent claims 2-14, 16-22, 24, and 25.
(App. Br. 5-10; Reply Br. 2-3).! We sclect claim 1 as representative of the
grouping, with claims 2-22, 24, and 25 standing or falling with claim 1. See
37 C.F.R. § 41.37(c)(1)(vii)(2011).

The Examiner found Giannelli discloses that its device is used in a
pushing motion, but found that the device is also capable of being pulled by

the user. (Ans. 3).> The Examiner also found that a user is not limited to, or

"' We herein refer to the Reply Brief dated May 27, 2008.
* We herein refer to the Examiner's Answer mailed May 2, 2008.

2
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confined to, a seat when using Giannelli's device. (/d.). The Examiner
further found that the claimed "substantially linear path" of the handle
portion encompasses the slightly curvilinear (path) disclosed by Giannelli.
(Ans. 4).

Appellant contends that the claims are directed to a row exercise
machine that requires a pulling force (App. Br. 5-6), whereas Giannelli is
directed to a chest press machine, and "[a] chest press exercise machine and
motion is a different field of structure and exercise from a row machine."
(App. Br. 7). Appellant further contends that Giannelli discloses that "the
user pushes the handles through a curvilinear path from a chest to shoulder
high rest position to a fully extended outward or forward position. This is
opposite the presently claimed invention." (App. Br. 9).

Regarding Appellant's contention that Giannelli is not directed to a
row exercise machine, the relevant issue is whether Giannelli's apparatus is
capable of being used by exerting a pulling force on the handles in a rowing
motion. Where the Patent and Trademark Office has reason to believe that a
claimed functional limitation is an inherent characteristic of the prior art, the
burden is shifted to Appellant to show that the prior art does not possess that
characteristic. See In re Best, 562 F.2d 1252, 1254-55 (CCPA 1977)
(quoting In re Swinehart, 439 F.2d 210, 212-13 (CCPA 1971)); see also In
re Spada, 911 F.2d 705, 708 (Fed. Cir. 1990) ("when the PTO shows sound
basis for believing that the products of the applicant and the prior art are the
same, the applicant has the burden of showing that they are not."”) In
response to the Examiner's findings as to how Giannelli's apparatus is
capable of being used, Appellant contends that Giannelli does not teach or

suggest that "a user should stand on their feet and pull the arms," and that:
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The entire teaching of the Giannelli '447
disclosure is precisely the opposite of what the
examiner contends that it is capable doing or how
it is capable of being used. Even further, if a user
were to stand on their feet and pull the handles,
this would defeat the very purpose of the machine
and the entire teaching of the disclosure.

(Reply Br. 2). These contentions are not persuasive.

Firstly, although Giannelli does not explicitly disclose the use of its
structure as a row exercise machine, the absence of disclosure in Giannelli
relating to this use or function is not dispositive. Rather, "[i]t is well settled
that the recitation of a new intended use for an old product does not make a
claim to that old product patentable." See In re Schreiber, 128 F.3d 1473,
1477 (Fed. Cir, 1997) (citation omitted).

Secondly, Appellant has not provided any persuasive argument or
evidence to show that Giannelli's apparatus is incapable of being used by
exerting a pulling force on the handles in a rowing motion. In our view, it is
reasonable to find that a user could face the handles 16a, 16b and support
cushion 27 of Giannelli's apparatus and exert a pulling force on the handles
16a, 16b in a rowing motion, where the force is exerted in a direction that
extends away from the support cushion 27 so as to move the handles 16a,
16b from a first position to a second position. (See also Giannelli, col. 4, 1.
66 —col. 5, 1. 10 and col. 5, 11. 46-50). Although such use may not fully
achieve the "purpose” of Giannelli's apparatus, Appellant has not shown that
the apparatus could not be used in such manner.

Appellant also contends that the Examiner's "comment that a linear
path cannot be sufficiently distinguished from a curvilinear path does not

take into account any of the distinct structures or functions of the claimed
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apparatus." (App. Br. 9). As noted supra, however, the Examiner found
that the claims recite a "substantially linear path" (emphasis added).
Appellant has not provided any persuasive argument or evidence as to why
the claimed "substantially linear path" (emphasis added) should be construed
to not encompass Giannelli's "slightly curvilinear path" (emphasis added).
The term "substantially” allows for the first handle portion to travel in a path
that deviates from a perfectly linear path. In addition, claim 1 does not
recite any limitation as to how far the first handle portion must move "from
the first position to the second position." It is reasonable to find that as this
distance decreases for movement of the handles in Giannelli's apparatus, the
path would increasingly correspond to a linear path.

Appellant also contends that Giannelli is non-analogous prior art.
(App. Br. 9; Reply Br. 5). The two separate tests for determining whether a
reference is analogous prior art for purposes of a rejection under 35 U.S.C.
§ 103 are: (1) whether the reference is from the same field of endeavor,
regardless of the problem addressed; and (2) if the reference is not within the
inventor's field of endeavor, whether the reference is reasonably pertinent to
the particular problem with which the inventor is involved. In re Bigio, 381
F.3d 1320, 1325 (Fed. Cir. 2004). At the least, Appellant has not provided
any persuasive argument as to why Giannelli does not meet test (1). The
claimed invention is directed to the field of apparatuses for exercising the
upper body. (Spec. para. [0003]). Giannelli is also directed to this same
field of endeavor. (See Giannelli, col. 1,11. 15-17). As such, we agree that
Giannelli qualifies as analogous prior art.

In view of the above, we sustain the rejection of claim 1, as well as
claims 2-22, 24, and 25.
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Claim 23 is directed to a row exercise machine comprising, inter alia,
a "user support structure mounted to the frame including a seat and a chest
pad." (Emphasis added). The Examiner found Giannelli's support cushion
27 meets the claim limitation of a "chest pad." (Ans. 4). Appellant contends
that "[t]he purpose of the chest [pad] is to oppose the row-pulling motion on
the handles. No such component is present or even usable in the . . .
Giannelli . . . apparatus.” (App. Br. 7). This contention is not persuasive.

Claim 23 does not recite any structural limitation for the claimed
"chest pad" that Giannelli's support cushion 27 lacks. In addition, the claim
does not specify the location of the chest pad as opposing the row-pulling
motion on the handles. Unclaimed features of the row exercise machine
cannot be relied upon for patentability. See In re Self, 671 F.2d 1344, 1348
(Fed. Cir. 1982). As Appellant has not apprised us of any error in the
Examiner's findings and conclusion, we sustain the rejection of claim 23.

DECISION

The Examiner's decision rejecting claims 1-25 is AFFIRMED.,

No time period for taking any subsequent action in connection with
this appeal may be extended under 37 C.F.R. § 1.136(a). See 37 C.F.R.
§ 1.136(a)(1)(iv).

AFFIRMED

ke
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CROSS-REFERENCE TO RELATED APPLICATION
[0001]  This application is related to and claims priority to U.S. Provisional Patent Application

Serial No. 60/361,622, filed March 04, 2002, entitled ROWING MACHINE, the entirety of

which is incorporated herein by reference.

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR
DEVELOPMENT

[0002] wa

FIELD OF THE INVENTION
[0003] The present invention relates to the field of exercise and physical rehabilitation

equipment, and in particular to an apparatus for exercising the upper body.

BACKGROUND OF THE INVENTION

[0004] It is often necessary or desirable for a person to exercise a particular muscle or group
of muscles. For example, when a muscle is damaged, such as through injury or surgery, it is
important to exercise the muscle to prevent atrophy and to strengthen the muscle for normal use.
Further, people exercise healthy muscles to increase strength and to maintain an active and
healthy lifestyle, as well as to improve their appearance. Various routines have been developed
to exercise different muscle groups by forcing the muscles to contract and extend under a load,
such as by moving a free weight against the force of gravity or by moving a handle whose

movement is resisted by an exercise machine.

[0005] One such exercise is known as a row exercise, where the latisimus dorsi muscles are
exercised. An exerciser lies prone on a bench, or bends at the waist, and grasps a barbell below
him. The exerciser then pulls the barbell towards his torso and lowers it down. This exercise can

be dangerous as the exerciser may drop the barbell. Additionally, as the arms are drawn towards
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the torso, it is difficult to keep them low cnough with respect to the trunk to involve the latisimus
effectively. If the user pulls the bar towards the chest, the ability of the latisimus dorsi muscles to

move the resistance decreases.

[0006] Furthermore, the exerciser should have a partner to spot him in case he fails to lift the
weight. Even if done properly with a partner, this exercise may not permit the user a full range
of exercise since the barbell may hit the user's chest before the back muscles have contracted
fully. When using free weights, the resistance provided by gravity is constant while the strength
of the muscles varies over the range of motion. Consequently, the muscles are not fully loaded at

each point over the range.

[0007] To overcome these difficulties, machines have been developed that simulate the
exercise movements of a row/rear deltoid exercise. In one apparatus, disclosed in U.S. Patent No.
5,620,402, a user exercises by pulling handles toward his torso. A seat and chest pad are
mounted to a frame to position a user. Arms are rotatably mounted to the frame. The handles are
mounted to the arms. The pivot for the arms is disposed above the seat. A cable operably
connects the arms to a weight stack such that when a user pulls back on the handles, thereby
rotating the arms, the weight stack is lifted and provides resistance to the exercise. The cable
may be journaled over a variable radius cam to alter the distance the weight is displaced for a
given amount of handle rotation at a particular point in the range of motion. Consequently, the
resistance to the movement of the handles can be varied to match the strength curve of the back
muscles. Unfortunately, the combination of row and rear deltoid exercise requires compromise
for both patterns. The rear deltoid exercise is best performed in a transverse plane. The row

exercise is best performed in the sagittal plane. Most row/rear deltoid machines do not have
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enough vertical motion at the grip to allow for the full range of sagittal plane motion required to

do the exercise correctly.

[0008] In another apparatus, disclosed in U.S. Pat. No. 5,135,456, a rowing machine is
disclosed in which levers are rotatably mounted to a frame. Handles are mounted to the levers.
Resistance to handle movement exercise is provided by weight plates mounted to the levers. The
hinges for the levers are disposed at diverging angles with respect to a central vertical midplane,
such that the user moves his hands in defined arcs in diverging planes as he pulls back on the
handles. This apparatus forces the user's hands to be spread apart as the handles are drawn back
toward the chest. The diverging motion is successful in greater engagement of the rear deltoid
due to it’s greater degree of transverse plane motion, but does not allow for enough vertical
motion in the sagittal plane to do the row in a way that effectively engages the latisimus dorsi

over the greatest range of motion.

[0009] It is object of this invention to provide an exercise machine which optimally isolates
the latisimus muscle group to maximize muscular benefit during performance of a row

movement.

SUMMARY OF THE INVENTION

[0010] The subject invention provides a rowing exercise machine with a substantially linear
pattern of motion while offering a variable resistance throughout the range of motion of the
muscles being trained. The exercise machine includes an input assembly which enables a user to
maintain biomechanical alignment of the user's wrist and forearm during performance of the
exercise, while maintaining a consistent resistance applied to the muscles, in the stability of an

exercise machine. The input assembly is engagable by a user, where the input assembly defines

a declining, substantially linear path as the input assembly is moved from a first position to a
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second position. A user engages the input assembly in the first position, where the user’s arms

and forearms are substantially parallel to a horizontal plane define by the ground.

[0011] In an exemplary embodiment, the input assembly includes a pair of four-bar linkage
mechanisms pivotally connected to the frame. The pair of four-bar linkage mechanisms each
including a primary lever arm pivotable about a primary axis, a secondary lever arm pivotable
about a secondary axis, and a handle operatively associated with both the primary and secondary
lever arms. The primary axes are disposed at an angle with respect to the frame such that the

handles travel in diverging planes as the handles are drawn back.

[0012] Additionally, the handles are pivotally connected to both the primary lever arms and
the secondary lever arms, so as to travel in declining, substantially linear paths as the handles are
drawn back. The declining, substantially linear path enables the user to maintain the proper
biomechanical alignment of the force angle being applied to the grip. This allows for a fairly
consistent torque application at the shoulder thoughout the range of motion of the exercise. The
use of the four bar linkage allows for an insignificant change in angle of the grip throughout the
range even though the primary and secondary levers go through a significant change in angle
during the same range of motion. This has the effect of allowing the user to maintain proper
alignment of the wrist and forearm during performance of the exercise. "Proper" or "correct
biomechanical positioning," as used herein, means that the force angle applied to the grip and the
orientation of the user's wrist and forearm remains relatively constant from the start to finish of a

row exercise motion, i.e., throughout a complete range of motion.
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BRIEF DESCRIPTION OF THE DRAWINGS

[6613] A more complete understanding of the present invention, and the attendant advantages
and features thereof, will be more readily understood by reference to the following detailed

description when considered in conjunction with the accompanying drawings wherein:

[0014]  FIG. 1 is a schematic representation of the exercise machine of the present invention;
[0015] FIG. 2 is arear perspective view of the row exercise machine of the present invention;
[0016] FIG. 3 is a top view of the row exercise machine of the present invention;

[0017] FIG. 4 is a left side view of the row exercise machine of the present invention; and

[0018] FIG. 5 is a right side view of the row exercise machine of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0019}] The subject invention provides a rowing exercise machine with a substantially linear
range of motion while offering a consistent application of torque throughout the range of motion
of the shoulder joint. The exercise machine includes an input assembly which enables a user to
maintain biomechanical alignment of the user's wrist and forecarm during performance of the
exercise, while maintaining a consistent torque applied to the shoulder joint, in the stability of an

exercise machine.

[0020] Referring to FIG. 1, the input assembly 2 defines a substantially linear path “P”,
wherein the input assembly 2 travels to the nadir of the substantially linear path “P” when the
input assembly 2 is moved from a first position “F1” to a second position “F2.” Similarly, the
input assembly 2 travels to the apex of the substantially linear path “P” when the input assembly

2 is the moved from the second position “F2” to the first position “F1.” The input assembly is
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configured to keep the user’s forcarms substantially parallel to the ground as the input assembly

travel along the substantially linear path “P.”

[0021] In an exemplary embodiment, as shown in FIG. 2, the exercise machine 10 of the
present invention includes a support frame 12 having a front leg 14, rear base 16, and a vertical
support 18. A seat 20 is mounted to the front leg 14 of the support frame 12. The seat 20 is
adapted to be positioned at various heights along the front leg 14 to provide a comfortable
position for users of varying stature. A chest pad 22 is mounted on the front leg 14 above the seat
20 by a chest pad rod 24. In an exemplary embodiment, the front leg 14 angles away from the
seat 20 in an upward direction where the chest pad 22 is disposed forward of the seat 20. The
cﬁest pad rod 24 may be of an adjustable length, such as by means of a telescoping rod held in
position by a pin/detent connection 26. The adjustable-length chest pad rod 24 allows users of
varying stature to be positioned at different distances from the machine, thereby permitting a full
range of motion. Foot braces 28 are mounted to the bottom of the support frame 10 and are
disposed in front of the seat 20. The foot braces 28, seat 20 and chest pad 22 comprise the user

support adapted to maintain the user in a comfortable, stable position for exercising.

[0022] Referring to FIGS. 2 and 3, the input assembly includes four bar linkage mechanisms
30a and 30b pivotally mounted at the distal ends to an upper support frame 36. Four bar linkages
30a and 30b are symmetrical in construction, therefore, the below detailed description of linkage
30a is applicable to symmetrical linkage 30b as well. Four bar linkage 30a includes primary lever
arm 32a, a secondary lever arm 34a, and a handle 38a. The primary lever arm 32a and secondary
lever arm 34a lie and travel in a common plane which minimally diverges from a vertical
midplane “A” as the primary lever 32a and the secondary lever 34a are drawn back in the

direction of arrow “C”, where vertical midplane “A” longitudinally bisects the seat 20. The
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divergence of the common plane is sufficient to allow the handles 38a and 38b to pass on

opposite sides of the user.

[0023] The primary lever arm 32a is an elongated bar which is pivotally connected at its
proximal end to the handle 38a. The distal end of the primary lever arm 32a is pivotally

connected to the upper support frame 36 by primary axle 42a disposed about primary axis 44a.

[0024] Secondary lever arm 34a is similarly an elongated bar which is pivotally connected at
its proximal end to handle 38a, and is pivotally connected at its distal end to the upper support
frame 38 by secondary axle 48a. The secondary axle 48a is axially disposed about secondary

axis 50a. The primary axis 44a is disposed at an angle o with respect to a horizontal plane "B".

[0025] In an exemplary embodiment, the secondary axles 50a and 50b are spaced from and

are parallel to the primary axles 44a and 44b.

[0026]  As shown in FIG. 4, the handle 38a is the forward most component of the four bar
linkage 30a. The handle 38a includes a first handle portion 52 and a second handle portion 54
curving upwardly from the first portion 52, at about, for example, a 120-degree angle. The
relationship of the primary lever arm 32a with the secondary lever arm 34a is in an unequal
length configuration. The unequal lengths force the handle 38a to tilt downwardly as the primary
lever arm 32a moves from a first position to a second position. The effect this has is to cause
grip 54 to mover in a substantially line.ar path defined as “P” even though the primary lever arm
32a is restricted to an arcuate path of moti(;n. The angular displacement of the handle 38a, with
respect to the ground plane, that is required to maintain a substantially linear path “P” is small in
magnitude. The small angular displacement of the handle 38a helps maintains the grip 54 in a
substantially vertical position. This enables the user to maintain the proper biomechanical

alignment of the user's wrist and forearm during performance of the exercise. "Proper" or
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"correct biomechanical positioning," as used herein, means that the orientation of the user's wrist
and forearm remains relatively constant from the start to finish of a row exercise motion, i.¢.,

throughout a complete range of motion.

[0027]  Additionally, a stop plate 46 is mounted onto the vertical support 18, where the stop
plate 46 engages secondary lever arm 34a when the exercise machine 10 is not in use. The stop
plate 46 limits the rearward movement of four bar linkages 30a and 30b in the direction of arrow

"E "

[0028] In an exemplary embodiment, as shown in FIG. 5, a weight stack frame 56 is attached
to the support frame 12 by beams 58a and 58b, where the weight stack 60 is easily accessed by a
user seated in seat 20. Connection bridges 62a and 62b (See also FIG. 4) are rigidly mounted to
the front leg 14 and the weight stack frame 56, respectively. The bridges 62A and 62b support a
transmission 64, including a shaft 66, a first cam 68 and a second cam 70. (See also FIG. 2) A
weight stack pulley set 72a and 72b is mounted to the top of the weight stack frame 56, with
pulley 72a aligned with the first cam 52 and puiley 72b aligned with the weight stack 60. Guide
rods 74 are mounted vertically within the weight stack frame 56. The weight stack 60 is

glidingly mounted to the guide rods 74 and provides a resistance to the exercise.

[0029]  In alternative embodiments, other mechanisms for providing resistance, such as
friction fitting, springs, elastic bands, hydraulic, pneumatic or electromagnetic resistance, or an
air resistance fan could be employed (either al.one or in combination) and still practice the
invention. Additionally, free weights could be operable engaged to the four-bar linkage 30a and

30Db to resist the movement.

[0030] In an embodiment, as shown in FIGS. 2-5, the handles 38a and 38b are operably

connected to the weight stack 60 via the transmission system 64. A pair of frame pulleys 76 are
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mounted to the vertical support 18 of the support frame 12. A lifting pulley 78 is operably
connected to the handles 38a and 38b by a first cable 80, wherein the first cable 80 is threaded
about and through the pair of frame pulleys 76, ‘such that the lifting pulley 78 is positioned above
the second cam 70. A lifting cable 82 connects the lifting pulley 78 to the second cam 70, where

the second cam 70 is caused to rotate when at least one of the handles 38a or 38b is pulled back.

[0031] A belt 84 is attached at one end to the first cam 68, extending over the weight stack
pulleys 72a and 72b and attached to the weight stack 60 at the opposite end. (See also FIG. 5).
As the user pulls back on the handles 38a and 38b, the lifting pulley 78 is raised, causing the
lifting cable 80 to unwind and rotate the second cam 70. As the second cam 70 rotates, the shaft
66 and the first cam 68 rotate as well. The rotation of the first cam 68 pulls the belt 84 over the

weight stack pulleys 72a and 72b, and thus lifts the weight stack 60.

[0032] In an exemplary method of operation, a weight is selected on the main weight stack 60
by placing a pin (not shown) in one of the holes, as is known in the art. The user adjusts the seat
20 and chest pad 22 to a suitable position on the front leg 14. For example, a user with a longer
torso will adjust the seat to a lower height such that the handles 38a and 38b are positioned at a
comfortable height parallel with the users shoulders. The chest pad 22 is adjusted such that
when the user grasps the handles tension is placed on the lifting cable 80. The user grasps the
handles 38a and 38b and pulls back causing the lifting pulley 78 to be raised. As the lifting

* pulley 78 is raised, the first cam 70, shaft 66, and second cam 68 rotate, pulling on the belt 84
and lifting the selected weight. The user then returns the handles 38a and 38b to the initial
position, thereby lowering the weight. When the user pulls the handles 38a and 38b back, the
resistance provided by the weight is overcome. When the user returns the handles 38a and 38b,

the user succumbs to the resistance provided by the weight.
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[0033] It will be appreciated by persons skilled in the art that the present invention is not
limited to what has been particularly shown and described herein above. In addition, unless
mention was made above to the contrary, it should be noted that all of the accompanying
drawings are not to scale. A variety of modifications and variations are possiBle in light of the
above teachings without departing from the scope and spirit of the invention, which is limited

only by the following claims.
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What is claimed is:

1. A row exercise machine comprising an input assembly including a first handle portion
adapted to be moved from a first position to a second position, the input assembly defining a

substantially linear path for the first handle portion from the first position to the second position.

2. The exercise machine exercise machine according to claim 1, further comprising a
second handle portion, wherein the first handle portion and the second handle portion travel in
diverging planes as the first handle portion and the second handle portion are moved from the

first position to the second position.

3. The exercise machine exercise machine according to claim 1, further comprising a
second handle portion, wherein the first handle portion and the second handle portion travel in
converging planes as the first handle portion and the second handle portion are moved from the

second position to the first position.

4. The exercise machine exercise machine according to claim 1, further comprising a frame,

wherein the input assembly is pivotally mounted to the frame.

5. The exercise machine exercise machine according to claim 4, wherein the input assembly

is pivotally mounted to the frame forward and above a user.

6. The exercise machine exercise machine according to claim 1, further comprising a

resistance mechanism operably connected to the input assembly.

11
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7. The exercise machine exercise machine according to claim 1, wherein the first handle

portion is substantially vertically oriented.

8. The exercise machine according to claim 1, wherein, the first handle portion travels to a
nadir of the substantially linear path as the first handle portion is moved from the first position to
the second position and the first handle portion travels to an apex of the substantially linear path

as the first handle portion is moved from the second position to the first position.

9, The exercise machine according to claim 8, further comprising a second handle portion
operatively connected to the input assemble, the second handle portion traveling to the nadir of
the substantially linear path as the second handle portion is moved from the first position to the
second position and the second handle portion traveling to the apex of the substantially linear

path as the second handle portion is moved from the second position to the first position.

10.  The exercise machine according to claim 9, wherein the first handle portion and the
second handle are adapted to be grasped by a user, such that the forearms of a user remain
substantially parallel to the ground as the first handle portion and the second handle are moved
from the first position to the second position and the first handle portion and the second handle

portion are moved from the second position to the first position.

12
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11.  The exercise machine according to claim 9, wherein the first handle portion and the
second handle travel in diverging planes as the first handle portion and the second handle are

moved from the first position to the second position.

12.  The exercise machine according to claim 9, wherein the first handle portion and the
second handle portion travel in converging planes as the first handle portion and the second

handle portion are moved from the second position to the first position.

13.  The exercise machine according to claim 9, wherein the input assembly comprises a pair
of four-bar linkage mechanisms pivotally connected to the frame, the pair of four-bar linkage
mechanisms each including a primary lever arm pivotable about a primary axis, a secondary
lever arm pivotable about a secondary axis, and the first handle portion and the second handle

portion operatively associated with one each of the primary and secondary lever arms.
14. The exercise machine according to claim 1, further comprising a user support structure
including;

a scat mounted to the frame; and

a chest pad mounted to the frame above and in front of the seat.

13
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15. A row exercise machine comprising:

a frame;

an input assembly pivotably mounted to the frame forward and above of a user, the input
assembly including a first handle portion and a second handle portion and defining a
substantially linear path for the first handle portion and the second handle portion from a first
position to a second position; and

a resistance mechanism operably connected to the input assembly.

16.  The exercise machine according to claim 15, wherein the first handle portion and the
second handle portion travel to a nadir of the substantially linear path as the first handle portion
and the second handle portion are moved from the first position to the second position and the
first handle portion and the second handle portion travel to an apex of the substantially linear
path as the first handle portion and the second handle portion are moved from the second

position to the first position.

17.  The exercise machine according to claim 15, wherein the first handle portion and the
second handle portion travel in diverging planes as the first handle portion and the second handle
portion are moved from the first position to the second position.
18. The exercise machine according to claim 15, wherein the first handle portion and the

second handle portion travel in converging planes as the first handle portion and the second

handle portion are moved from the second position to the first position.

14
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19.  The exercise machine exercise machine according to claim 15, wherein the first handle

portion and the second handle portion are substantially vertically oriented.

20. The exercise machine according to claim15, wherein the first handle portion and the
second handle portion are adapted to be grasped by a user, such that the user’s forearms remain
substantially parallel to the ground as the first handle portion and the second handle portion are

moved.

21.-  The exercise machine according to claim 15, wherein the input assembly comprises a pair
of four-bar linkage mechanisms pivotally connected to the frame, the pair of four-bar linkage
mechanisms each including a primary lever arm pivotable about a primary axis, a secondary
lever arm pivotable about a secondary axis, and the first handle portion and the second handle

portion operatively associated with one each of the primary and secondary lever arms.
22.  Therow exercise machine according to claim 15, further comprising a user support
structure including;:

a seat mounted to the frame; and

a chest pad mounted to the frame above and in front of the seat.

15

A000026




23. A row exercise machine comprising:

a frame;

user support structure mounted to the frame including a seat and a chest pad;

an input assembly pivotably mounted to the frame forward and above of the seat, the
input assembly including a pair of four-bar linkage mechanisms each having a primary lever arm
pivotable about a primary axis, a secondary lever arm pivotable about a secondary axis,

a pair of handle portions operably operatively associated with one each of the primary
and secondary lever arms and defining a substantially linear path when moved from a first
position to a second position, wherein the pair of handle portions travel to a nadir of the
substantially linear path as the pair of handle portions are moved from the first position to the
second position and the pair of handle portions travel to an apex of the substantially linear path
as the pair of handle portions are moved from the second position to the first position; and

a resistance mechanism operably connected to the input assembly.

24.  The exercise machine according to claim 22, wherein the pair of handle portions travel in

diverging planes as the pair of handle portions are moved from the first position to the second

position.

25.  The exercise machine according to claim 22, wherein the pair of handle portions travel in

converging planes as the pair of handle portions are moved from the second position to the first

position.

16
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ABSTRACT OF THE DISCLOSURE

A rowing exercise machine provides a declining, substantially linear path of motion
while offering a consistent force angle at the grip. This allows for a fairly consistent torque
application at the shoulder joint, throughout the range of motion of the exercise. The exercise
machine includes an input assembly which enables a user to maintain biomechanical alignment
of the user's wrist and forearm during performance of the ecxercise, while maintaining a
consistent torque applied to the shoulder joint, in the stability of an exercise machine. The input
assembly defines a declining, substantially linear path, where the user’s forearms remain

substantially parallel to the ground as the input assembly is drawn back.

5299
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AMENDMENT A Docket No. C0016/7092
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Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

In response to the office communication dated October 12, 2005, please amend
the above-identified application as follows:

Amendments to the Claims begin on page 2 of this paper.

Remarks/Arguments begin on page 8 of this paper.
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Amendments to the Claims

This listing of claims will replace all prior versions, and listings, of claims in the
application:

Listing of Claims:

1. (Currently Amended) A row exercise machine comprising an input assembly
including a first handie portion adapted to be moved from a first position to a second

position by a pulling force exerted by a user on the first handle portion in a rowing

motion, the input assembly defining a substantially linear path for the first handle portion

from the first position to the second position.

2. (Original) The exercise machine exercise machine according to claim 1, further
comprising a second handle portion, wherein the first handle portion and the second
handle portion travel in diverging planes as the first handle portion and the second

handle portion are moved from the first position to the second position.

3. (Original) The exercise machine exercise machine according to claim 1, further
comprising a second handle portion, wherein the first handle portion and the second
handle portion travel in converging planes as the first handle portion and the second

handle portion are moved from the second position to the first position.

4. (Original) The exercise machine exercise machine according to claim 1, further

comprising a frame, wherein the input assembly is pivotally mounted to the frame.

5. (Original) The exercise machine exercise machine according to claim 4, wherein

the input assembly is pivotally mounted to the frame forward and above a user.
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6. (Original) The exercise machine exercise machine according to claim 1, further

comprising a resistance mechanism operably connected to the input assembly.

7. (Original) The exercise machine exercise machine according to claim 1, wherein

the first handle portion is substantially vertically oriented.

8. (Original) The exercise machine according to claim 1, wherein, the first handle
portion travels to a nadir of the substantially linear path as the first handle portion is
moved from the first position to the second position and the first handle portion travels
to an apex of the substantially linear path as the first handie portion is moved from the

second position to the first position.

9. (Original) The exercise machine according to claim 8, further comprising a
second handle portion operatively connected to the input assemble, the second handle
portion traveling to the nadir of the substantially linear path as the second handle
portion is moved from the first position to the second position and the second handle
portion traveling to the apex of the substantially linear path as the second handle portion

is moved from the second position to the first position.

10. (Original) The exercise machine according to claim 9, wherein the first handle
portion and the second handle are adapted to be grasped by a user, such that the
forearms of a user remain substantially parallel to the ground as the first handle portion
and the second handle are moved from the first position to the second position and the
first handle portion and the second handle portion are moved from the second position

to the first position.
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11. (Original) The exercise machine according to claim 9, wherein the first handle
portion and the second handle travel in diverging planes as the first handle portion and

the second handle are moved from the first position to the second position.

12. (Original) The exercise machine according to claim 9, wherein the first handle
portion and the second handle portion travei in converging planes as the first handle
portion and the second handle portion are moved from the second position to the first

position.

13. (Original) The exercise machine according to claim 9, wherein the input
assembly comprises a pair of four-bar linkage mechanisms pivotally connected to the
frame, the pair of four-bar linkage mechanisms each including a primary lever arm
pivotable about a primary axis, a secondary lever arm pivotable about a secondary axis,
and the first handle portion and the second handle portion operatively associated with

one each of the primary and secondary lever arms.

14. (Original) The exercise machine according to claim 1, further comprising a user
support structure including: a seat mounted to the frame; and a chest pad mounted to

the frame above and in front of the seat.

15. (Currently Amended) A row exercise machine comprising: a frame; an input
assembly pivotably mounted to the frame forward and above of a user, the input
assembly including a first handle portion and a second handle portion and defining a
substantially linear path for the first handle portion and the second handle portion from a

first position to a second position by a pulling force exerted by a user on the first handle

portion in a rowing motion; and a resistance mechanism operably connected to the input

assembly.
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16. (Original) The exercise machine according to claim 15, wherein the first handle
portion and the second handle portion travel to a nadir of the substantially linear path as
the first handle portion and the second handle portion are moved from the first position
to the second position and the first handle portion and the second handle portion travel
to an apex of the substantially linear path as the first handle portion and the second

handle portion are moved from the second position to the first position.

17. (Original) The exercise machine according to claim 15, wherein the first handle
portion and the second handle portion travel in diverging planes as the first handle
portion and the second handle portion are moved from the first position to the second

position.

18. (Original) The exercise machine according to claim 15, wherein the first handle
portion and the second handle portion travel in converging planes as the first handle
portion and the second handle portion are moved from the second position to the first

position.

19. (Original) The exercise machine exercise machine according to claim 15,
wherein the first handle portion and the second handie portion are substantially

vertically oriented.

20. (Original) The exercise machine according to claim 15, wherein the first handle
portion and the second handle portion are adapted to be grasped by a user, such that
the user's forearms remain substantially parallel to the ground as the first handle portion

and the second handle portion are moved.
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21. (Original) The exercise machine according to claim 15, wherein the input
assembly comprises a pair of four-bar linkage mechanisms pivotally connected to the
frame, the pair of four-bar linkage mechanisms each including a primary lever arm
pivotable about a primary axis, a secondary iever arm pivotable about a secondary axis,
and the first handle portion and the second handie portion operatively associated with

one each of the primary and secondary lever arms.

22. (Original) The row exercise machine according to claim 15, further comprising a
user support structure including: a seat mounted to the frame; and a chest pad mounted

to the frame above and in front of the seat.

237 (Original) A row exercise machine comprising: a frame; user support structure
mounted to the frame including a seat and a chest pad; an input assembly pivotably
mounted to the frame forward and above of the seat, the input assembly including a pair
of four-bar linkage mechanisms each having a primary lever arm pivotable about a
primary axis, a secondary lever arm pivotable about a secondary axis, a pair of handle
portions operably operatively associated with one each of the primary and secondary
lever arms and defining a substantially linear path when moved from a first position to a
second position, wherein the pair of handle portions travel to a nadir of the substantially
linear path as the pair of handle portions are moved from the first position to the second
position and the pair of handle portions travel to an apex of the substantially linear path
as the pair of handle portions are moved from the second position to the first position;

and a resistance mechanism operably connected to the input assembly.
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24. (Original) The exercise machine according to claim 22, wherein the pair of
handle portions travel in diverging planes as the pair of handle portions are moved from

the first position to the second position.

25. (Original) The exercise machine according to claim 22, wherein the pair of
handle portions travel in converging planes as the pair of handle portions are moved

from the second position to the first position.
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Remarks and Arguments

The Section 102 Rejection of Claims 1-25
The Examiner has rejected claims 1-25 as anticipated by the Giannelli ‘447

reference, U.S. Patent number 5,997,447.

Reconsideration of this rejection is respectfully requested.

A claim is anticipated only if each and every element as set forth in the claim is
found, either expressly or inherently described, in a single prior art reference. Ex Parte
Swope, 2004 Pat. App. LEXIS 30, (Bd.Pat.App. 2004).

The Giannelli ‘447 describes and discloses a chest press machine where a user
pushes a pair of handles from a stationary start position outwardly under force of weight
resistance. As repeatedly stated throughout the specification of the Giannelli ‘447
reference the path of the handles is not linear, it is curvilinear.

For at least these reasons the Giannelli ‘447 reference cannot be said to
anticipate the presently claimed invention. As claimed, the present invention in the only
two independent claims 1 and 15 (and thus in all remaining dependent claims) calls for
the handle portion to travel in a linear path and to move from the start position via a
pulling motion, not a pushing motion.

The Giannelli ‘447 reference does not anywhere disclose all of the elements of
the claimed invention expressly or inherently. Rather, the Giannelii reference teaches
the opposition of the claimed invention.

CONCLUSION

Reconsideration of the present application and early and favorable action is
respectfully requested. If the examiner believes that a teleconference would expedite
prosecution of the present application, the examiner is invited to call the Applicants’
undersigned attorney at the Examiner’s earliest convenience.

Any amendments or cancellation of claims made herein is made without
prejudice and is not an admission that said canceled or amended subject matter is not
patentable. Applicant reserves the right to pursue said canceled or amended subject
matter in one or more continuation applications.
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Please grant any extensions of time required to enter this response and charge
any additional required fees to our deposit account 02-3038.

Respectfully submitted

%%W(%W Date: April 12, 2006

M. Lawrence Oliverio, Esq. Reg. No. 30,915
KUDIRKA & JOBSE, LLP

Customer Number 021127

Tel: (617) 367-4600

Fax: (617) 367-4656
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Application No, Applicant(s)
10/378,261 GIANNELLI, RAYMOND
Office Action Summary Examiner Art Unit
Jerome W. Donnelly 3764

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address -
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE} MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- 1ENO period for reply is specified above, the maximum statutory period will apply and will expire SIX (8) MONTHS from the mailing date of this communication.
- Failure lo reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)J Responsive to communication(s) filed on 2[2 7/ ol
2a)X] This action is FINAL. 2b)[] This action is non-final.
3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 0.G. 213.

Disposition of Claims
4)& Claim(s){f-l_s_ is/are pending in the application.
4a) Of the above claim(s) isfare withdrawn from consideration.
5[] Claim(s) is/are allowed.
&)}l Claim(s) /R_Sis/are rejected.
7)[J Claim(s) is/are objected to.
)] Claim(s)____are subject to restriction and/or election requirerment.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[] The drawing(s) filed on is/are: a)[] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[J The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[_] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)lJAIl  b)[] Some * ¢)[] None of:
1.0 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No. ______
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified ies not received.

JEROME DONNELLY
PRIMARY EXAMINER
Attachment(s)
1) D Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. ____ .
3) [ information Disclosure Statement(s) (PTO-1448 or PTO/SB/08) 5) [] Notice of Informal Patent Application (PTO-152)
Paper No(s)/Mail Date 6) [] Other:
U.S. Patent and Trademark Office .
PTOL-326 (Rev. 7-05) Office Action Summary Part of Paper No./Mail Date 3
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Application/Control Number: 10/378,261 Page 2
Art Unit: 3764

Response to Applicants remarks dated 4/17/06

Applicant arguments argue that the claims claim a his device as traveling in a “linear
path”. The claims however as originally present and as now amended claim a device which has
handles which travel in a substantially linear path. Given applicants claims of substantially
linear, it would lead one to believe that the applicant is trying to cover or present a claim
limitation which will encompass a path of travel which is broader in scope that straight. Absent
any clarification by the applicant the examiner the is of the opinion that if the path of applicants
invention is not completely linear then it must encompass the disclosure of Giannelli (447) of
being slightly curvilinear.

The examiner can not patentably distinguish between the disclosure of slightly curvilear
and the claim language substantially linear.

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the

basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on
sale in this country, more than one year prior to the date of application for patent in the United States.

Claims 1-25 are rejected under 35 U.S.C. 103(a) as being unpatentable over Giannelli.
Claims 1-25 are rejected for the same reasons as set forth in view Office Action 10/12/05
The examiner further, note that the handle members of Giannelli are capable of being

pulled by the user of the device. The user is not limited to be confined to his seat.
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Application/Control Number: 10/378,261 Page 3
Art Unit: 3764

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time
policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO
MONTHS of the mailing date of this final action and the advisory action is not mailed until after
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event,
however, will the statutory period for reply expire later than SIX MONTHS from the mailing
date of this final action.

Any inquiry concerning this communication should be directed to Jerome Donnelly at

telephone number (571) 272-4975.

DONNELLY
Jerome Donnelly ggmmfy EXAMINE
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NOTICE OF APPEAL Docket No. C0016/7092

Applicant: Raymond Giannelli
Serial No: 10/378,261

Filed: March 3, 2003

Conf. No: 1700

For: ROWING MACHINE
Examiner: Jerome W. Donnelly
Art Unit: 3764

CERTIFICATE OF MAILING UNDER 37 C.F.R. §1.8(a)
The undersigned hereby certifies that this document is being placed in the United States mail

with first-class postage attached, addressed to Mail Stop AF, Commissioner for Patents, P. O.
Box 1450, Alexandria, VA 22313-1450 on January 16, 2007. .

. =27
ith M. Schuitz P4
Mail Stop AF
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Applicant hereby appeals to the Board of Patent Appeals and Interferences from the
decision of the examiner dated July 18, 2006, rejecting the following claims: 1-25.

Small Entity
Applicant claims small entity status.
] Small Entity status is no longer claimed.

Extension of Time
= A petition for an extension of time for three month(s) under 37 C.F.R. §1.136(a) is
enclosed.

Payment

X A check in the amount of $1,520.00 is enclosed.

O Charge Account No. 02-3038 in the amount of . A duplicate of this transmittal is
attached.

01/19/2007 LWONDING 00000025 10378261

500.00 0P

Notice of Appeal 1 of 2
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Y The Commissioner is hereby authorized to charge any additional fees incurred under 37
C.F.R. §1.16, §1.17 and §1.18 required by this paper and during the entire pendency of
this application to Account No. 02-3038.

Regpectfylly submittg
[ZZZ&W Ma) Date: O/éféwﬂ‘?

M. Lawrence Olivefio, Esq. Reg. No. 30,915
Rissman Jobse Hendricks & Oliverio, LLP
Customer Number 021127

Tel: (617) 367-4600 Fax: (617) 367-4656

Notice of Appeal 2 of 2
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ETITION FOR EXTENSION OF TIME
UNDER 37 CFR §1.136(a) Docket No. C0016/7092

Applicant: Raymond Giannelli
Serial No: 10/378,261
Filed: March 3, 2003
Conf. No: 1700
For: ROWING MACHINE
Examiner: Jerome W. Donnelly
Art Unit: 3764

CERTIFICATE OF MAILING UNDER 37 C.F.R. §1.8(a)

The undersigned hereby certifies that this document is being placed in the United States mail
with first-class postage attached, addressed to Mail Stop AF, Commissioner for Patents, P.O.

Box 1450, Alexandria, VA 22313-1450 on January 16, 2007.

M»m

Qudith M. Schultz /7

Mail Stop AF

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

This is a request under the provisions of 37 C.F.R. §1.136(a) to extend the period for filing
a response in the above-identified application up to, and including, January 18, 2007.

Small Entity
[0  Applicant claims small entity status

Extension
The requested extension and the appropriate fee are as follows:
[[]  Onemonth (37 C.F.R. §1.17(a)(1))

[(J]  Two months (37 C.F.R. §1.17(a)(2))
= Three months (37 C.F.R. §1.17(a)(3)) 1,020.00
] Four months (37 C.F.R. §1.17(a)(4))
O Five months (37 C.F.R. §1.17(a)(5))
Reduction by one-half for request by small entity
Total Fee: $1,020.00
Payment

O A check in the amount of the extension fee is enclosed.
X The extension fee is included in a fee payment made in connection with papers
accompanying this petition.

01719/2007 LWONDINL 00000025 10378261

1020.00 0p Petition For Extension of Time 1 of 2
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O

Charge the extension fee to deposit account no. 02-3038. A duplicate of this sheet is
attached.

The Commissioner is hereby authorized to charge any other fees under 37 C.F.R. §1.16
and §1.17 that may be required, or credit any overpayment, to deposit account no.

X

M. Lawrence Oliverio, Esq. Reg. No. 30,915
Rissman Jobse Hendricks & Oliverio, LLP
Customer Number 021127

Tel: (617) 367-4600 Fax: (617) 367-4656

Date: / é , ;&0 7
qg /

Petition For Extension of Time 2 of 2
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TRANSMITTAL LETTER Docket No. C0016/7092

Applicant: Raymond Giannelli
Serial No: 10/378,261
Filed: March 3, 2003
Conf. No: 1700
For: ROWING MACHINE
Examiner: Jerome W. Donnelly
Art Unit: 3764

Mail Stop AF

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Enclosures

Affidavit under 37 C.F.R. 1.131
Assignment Papers

Change of Correspondence Address
Declaration/Power of Attorney
Extension of Time Request

Fee Transmittal Form

Invention Disclosure Document
Notice of Appeal

Petition for

Power of Attorney Form

DoO0OXOOXROOOO
XOUOOOOOooOOoOoOd

Request for Certified Copies

Request for Corrected Filing Receipt
Copy of Original Filing Receipt
Request for Continued Examination
Request for Reconsideration
Request for Refund
Response to Missing Parts
Return Receipt Postcard

Sheets Formal Drawing(s)
Status Letter
Terminal Disclaimer
Other: Check in the amount of
$1,520.00

M. Lawrence Oliverid£sq. Reg. No~ 30,915
Rissman Jobse Hendricks & Oliverio, LLP
Customer Number 021127

Tel: (617) 367-4600 Fax: (617) 367-4656
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PETITION FOR EXTENSION OF TIME

UNDER 37 CFR §1.136(a) Docket No. C016/7092US2

Applicant: Raymond Giannelli
Serial No: 10/378,261

Filed: March 3, 2003

For: ROWING MACHINE
Examiner: Jerome W. Donnelly
Art Unit: 3764

Conf. No.: 1700

MS Appeal Brief — Patents
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

This is a request under the provisions of 37 C.F.R. §1.136(a) to extend the period for filing
a response in the above-identified application up to, and including, July 16, 2007.

Small Entity
] Applicant claims small entity status

Extension

The requested extension and the appropriate fee are as follows:
One month (37 C.F.R. §1.17(a)(1))

Two months (37 C.F.R. §1.17(a)(2))

Three months (37 C.F.R. §1.17(a)(3))

Four months (37 C.F.R. §1.17(a)(4)) 1590.00
Five months (37 C.F.R. §1.17(a)(5))

Reduction by one-half for request by small entity

Total Fee: $1,590.00
Payment

] A check in the amount of the extension fee is enclosed.
= The extension fee is included in a fee payment made in connection with papers
accompanying this petition.

OO0

Petition For Extension of Time 1 of 2
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Charge the extension fee to deposit account no. 02-3038.

The Commissioner is hereby authorized to charge any other fees under 37 C.F.R. §1.16
and §1.17 that may be required, or credit any overpayment, to deposit account no.
02-3038.

XX

/M. Lawrence Oliverio/ Date: 2007-07-16
M. Lawrence Oliverio, Esq. Reg. No. 30,915

Rissman Jobse Hendricks & Oliverio, LLP

Customer Number 21127

Tel: (617) 367-4600 Fax: (617) 367-4656

Petition For Extension of Time 2 of 2
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APPELLANT’S BRIEF UNDER

37 CFR § 41.37 Docket No. C016/7092US2

Applicant: Raymond Giannelli
Seriai No: 10/378,261
Filed: March 3, 2003
For: ROWING MACHINE
Examiner: Jerome W. Donnelly
Art Unit: 3764
Conf. No.: 1700

MS Appeal Brief - Patents

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

This brief is submitted in response to the Final Office Action dated July 18, 2006 and in

furtherance of the Notice of Appeal filed January 16, 2007.

The fees required under § 1.17(c), and any required petition for extension of time for filing this
brief and fees therefor, are dealt with in the accompanying TRANSMITTAL OF APPEAL BRIEF.

This brief contains these items under the following headings, and in the order set forth below (37
C.F.R 41.37(c)1).

|

i

H
v
\
Vi
Vi
Vil
IX
X

REAL PARTY IN INTEREST .....c.cooimiimiiiitiiececeeeeeeeeeeeee e 2
RELATED APPEALS AND INTERFERENCES ........ccocooooeeeeeieeeeeeeeeseseeeeen 2
STATUS OF CLAIMS ...ttt 2
STATUS OF AMENDMENTS .......ooooiiitiiiiiieeseeecee oo, 2
CONCISE EXPLANATION OF CLAIMED SUBJECT .......c.oovvmieereeeeeeeeeseseson, 2
GROUNDS OF REJECTION TO BE REVIEWED...........coeiieeeeececeeeeoe, 4
ARGUMENT . ...ttt en e 5
APPENDIX OF CLAIMS. ..ot es oo, 11
EVIDENCE APPENDIX.......c.ooiiiniriiiiirietiie ettt e 16
RELATED PROCEEDINGS APPENDIX.......c.c.oviiieieieeiieeeeeeee e e esesssee e 17
1
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| REAL PARTY IN INTEREST (37 C.F.R. 41.37(c)(1)(i))

The real party in interest in this appeal is Cybex International, Inc.

IL RELATED APPEALS AND INTERFERENCES (37 C.F.R. 41.37(c)(1)(ii))
There are no other appeals or interferences that will directly affect, or be directly affected

by, or have a bearing on the Board's decision in the pending appeal.

. STATUS OF CLAIMS (37 C.F.R. 41.37(c)(1)(iii))
Total Number of Claims in Application

Claims originally in the application are: 1-25.

Status of All Claims In Application
Claims still pending: 1-25
Claims canceled: none
Claims withdrawn from consideration, but not canceled: none
Claims allowed: none
Claims rejected: 1-25
Claims objected to:  none
Claims on Appeal

The claims on appeal are: 1-25.

IV. STATUS OF AMENDMENTS (37 C.F.R. 41 37(c)(1)(iv))

All substantive amendments submitted by applicant have been entered.

V. SUMMARY OF CLAIMED SUBJECT MATTER (37 C.F.R. 41.31(c)(1)(v))
The claimed subject matter of the present application is perhaps best summarized by the
independent claims. There are three (3) independent claims pending which read as follows.

2
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References below to the specification and drawings are made with reference to the application

as published by the United States Patent Office:

Claim 1. A row exercise machine comprising an input assembly (e.g. para. [0020), Fig. 1,
element 2) including a first handle portion (e.g. para. [0026], Fig. 4, element 52) adapted to be
moved from a first position to a second position (e.g. para [0020], Fig. 1) by a pulling force (e.g.
Fig. 4, P) exerted by a user on the first handle portion in a rowing motion, the input assembly
defining a substantially linear path (e.g. P, Fig. 4) for the first handle portion from the first

position to the second position.

Claim 15. A row exercise machine comprising: a frame (e.g. para [0021], Fig. 2, element
12); an input assembly (e.g. para. [0020], Fig. 1, element 2) pivotably mounted to the frame
forward and above of a user, the input assembly including a first handle portion (e.g. para.
[0026], Fig. 4, element 52) and a second handle portion (e.g. para. [0026], Fig. 4, element 54)
and defining a substantially linear path (e.g. Fig. 4, P) for the first handle portion and the second
handle portion from a first position to a second position (e.g. para [0020], Fig. 1) by a pulling
force (e.g. Fig. 4, P) exerted by a user on the first handle portion in a rowing motion; and a
resistance mechanism (e.g. para. [0028], element 60) operably connected to the input

assembly.

Claim 23. A row exercise machine comprising: a frame (e.g. para [0021], Fig. 2, element
12); user support structure mounted to the frame including a seat and a chest pad (e.g. para
[0021], elements 20, 22); an input assembly pivotably mounted to the frame forward and above
of the seat, the input assembly including a pair of four-bar linkage mechanisms (e.g. para
[0022], elements 30a, 30b) each having a primary lever arm (e.g. para [0020], elements 32a)
pivotable about a primary axis, a secondary lever arm (e.g. para [0020], elements 34a) pivotable
about a secondary axis, a pair of handle portions (e.g. para. [0026], Fig. 4, element 52, 54)

operably operatively associated with one each of the primary and secondary lever arms and
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defining a substantially linear path when moved from a first position to a second position (e.g.
para [0020], Fig. 1), wherein the pair of handle portions travel to a nadir of the substantially
linear path (e.g. Fig. 4, P) as the pair of handle portions are moved from the first position to the
second position and the pair of handle portions travel to an apex of the substantially linear path
as the pair of handle portions are moved from the second position to the first position; and a

resistance mechanism (e.g. para. [0028], element 60)operably connected to the input assembly.

VL. GROUNDS OF REJECTION TO BE REVIEWED (37 C.F.R. 41.37(c)(1)(vi))
The Examiner has rejected all claims, claims 1-25, on the basis that the one cited
reference, the Giannelli ‘447 reference, U.S. patent no. 5,997,447 renders the claims obvious
under Section 103(a).
The primary considerations on this appeal are:

(@) Whether the prior art Giannelli ‘447 reference discloses, as called for by all of the
independent claims a rowing machine.

(b) Whether the prior art Giannelli ‘447 reference discloses, as called for by claims 1
and 15 a rowing machine having a handle adapted to be moved from a first position
to a second position in a substantially linear path by a pulling force.

(c) Whether the prior art Giannelli ‘447 reference discloses, as called for by claim 23 a
rowing machine having handles that move in a substantially linear path from start to
finish.

(d) Whether the prior art Giannelli ‘447 reference discloses, as called for by claim 23 a
rowing machine having a chest pad for resisting a pulling motion exerted by the user

in pulling the handles.
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Vil. ARGUMENT (37 C.F.R. 41.37(c)(1)(vii))

The Section 103(a) Rejection Should be Reversed/Withdrawn

The prior art Giannelli ‘447 reference does not teach every element of any of the
independent claims 1, 15 or 23 and is not really analogous to the apparatus of the this application
such that an obviousness rejection should/can fairly apply.

Independent Claims 1 and 15

Claims 1 and 15 both call for a rowing machine having a first handle portion that is
adapted to be moved from a first position to a second position by a pulling force (e.g. Fig. 4, P)
exerted by a user on the first handle portion in a rowing motion (e.g. Fig. 4, P, e.g. See paras.
[0030]-{0032] describing operation of the machine requiring the user to exert a pulfling motion
and/or to pull backwardly in order to effect a resistance from the weight stack and to perform the
exercise.

Similarly, claim 23 calls for a rowing machine that includes a pair of primary and
secondary lever arms arranged in a four bar linkage arrangement having a handle that is moved
in a substantially linear path in the course of being pulled from a first rowing position to a second
rowing position.

The Only Exercise Machine and Exercise Motion Described In the Specification and
Claimed In The Claims is A Row-Exercise Machine that Requires Pulling

The specification is clear that it is dealing exclusively with a rowing and an exercise
machine that requires pulling force as the exercise. The only apparatus described in the
specification is a pulling/rowing exercise apparatus. For example, at paragraphs [0030]-[0032] of
the specification, the operation, components and function of the apparatus are described as

follows:

[0030] In an embodiment, as shown in FIGS. 2- 5, the handles 38a and
38b are operably connected to the weight stack 60 via the transmission
system 64. A pair of frame pulleys 76 are mounted to the vertical support
18 of the support frame 12. A lifting pulley 78 is operably connected to the
handles 38a and 38b by a first cable 80, wherein the first cable 80 is

5
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threaded about and through the pair of frame pulleys 76, such that the
lifting pulley 78 is positioned above the second cam 70. A lifting cable 82
connects the lifting pulley 78 to the second cam 70, where the second cam
70 is caused to rotate when at least one of the handles 38a or 38b is
pulied back.

[0031] A belt 84 is attached at one end to the first cam 68, extending over the
weight stack pulleys 72a and 72b and attached to the weight stack 60 at the
opposite end. (See also FIG. 5). As the user pulls back on the handles 38a
and 38b, the lifting pulley 78 is raised, causing the lifting cable 80 to unwind
and rotate the second cam 70. As the second cam 70 rotates, the shaft 66
and the first cam 68 rotate as well. The rotation of the first cam 68 pulls the
belt 84 over the weight stack pulleys 72a and 72b, and thus lifts the weight
stack 60.

[0032] In an exemplary method of operation, a weight is selected on the main
weight stack 60 by placing a pin (not shown) in one of the holes, as is known in
the art. The user adjusts the seat 20 and chest pad 22 to a suitable position on
the front leg 14. For example, a user with a longer torso will adjust the seat to
a lower height such that the handles 38a and 38b are positioned at a
comfortable height parallel with the users shoulders. The chest pad 22 is
adjusted such that when the user grasps the handles tension is placed on the
lifting cable 80. The user grasps the handles 38a and 38b and pulls back
causing the lifting pulley 78 to be raised. As the lifting pulley 78 is raised, the
first cam 70, shaft 66, and second cam 68 rotate, pulling on the belt 84 and
lifting the selected weight. The user then returns the handles 38a and 38b to
the initial position, thereby lowering the weight. When the user pulls the
handles 38a and 38b back, the resistance provided by the weight is
overcome. When the user returns the handles 38a and 38b, the user
succumbs to the resistance provided by the weight.

The figures of the present application also make clear that the language of the claims are
directed to a rowing machine. A good example is Figure 4 of the application which shows the
handles in a distal starting position relative to the user on the seat and shows clearly the

substantially linear path P along which the handles travel in the rowing motion:
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Row-Exercise of This Application
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Furthermore, claim 23 calls for a chest pad as a component. The purpose of the chest is
to oppose the row-pulling motion on the handles. No such component is present or even usable
in the prior art Giannelli ‘447 apparatus.

The prior art Giannelli ‘447 machine cited by the Examiner is not fairly analogizable to the
present application. Itis a chest press machine. As can be seen from the ‘447 patent's figures,
this machine is dealing exclusively with a structure, components and a motion that is contrary to
the structure and motion of a rowing machine. A chest press exercise machine and motion is a
different field of structure and exercise from a row machine. Figure 5 of the cited ‘447 prior art is

a good example of the difference in motion, structure and purpose of the machine:
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The Cited Chest Press

The examiner cites this machine as anticipating or rendering the claims of this application
obvious. In fairness the only truly relevant structure of this machine to the presently claimed
apparatus is a four-bar linkage. The presence, in a vacuum, of a four bar linkage is not nearly
enough to arrive at a conclusion of obviousness.

In the Giannelli ‘447 machine, the user typically leans back against a backrest for support
in a chest press. No such structure or functional equivalent is used in a rowing machine

In the Giannelli ‘447 machine, the user typically engages the handles from a shoulder high
position in a chest press. No such motion or action is required or possible in a rowing machine.

In the Giannelli ‘447 machine, the handles are arranged and engaged at a should high

position in a chest press. No such motion or action is required or possible in a rowing machine.
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In the Giannelli ‘447 machine, the user pushes against the handles to move them in a
curvilinear path from back to front. No such motion or action is required or possible in a rowing
machine.

A Rowing Exercise-Machine is Contrary to A Chest Press Exercise-Machine

The ‘447 cited by the Examiner decribes repeatedly throughout that the user pushes the
handles through a curvilinear path from a chest to shoulder high rest position to a fully extended
outward or forward position. This is opposite the presently claimed invention.

The present invention describes a row exercise machine where the user pulls on the handles
in order to effect resistance and pulls in a substantially linear path. The examiner's comment that
a linear path cannot be sufficiently distinguished from a curvilinear path does not take into account
any of the distinct structures or functions of the claimed apparatus.

The prior art must be such that it is "reasonably pertinent to the particular problem with which

the invention was involved" in order for obviousness to apply in view thereof. Stratoflex, Inc. v.

Aeroquip Corp., 713 F.2d 1530, 1535, 218 U.S.P.Q. 871, 876 (Fed. Cir. 1983). There is no

reason, suggestion, or motivation in the Giannelli ‘447 chest press or elsewhere in the prior art
that deal with the same problem as the claims of this application deal with, i.e. a rowing machine..

Ruiz v. Foundation Engineering Systems, Inc., 234 F.3d 654 (Fed. Cir. 2000).

Itis fundamental to the law of obviousness that it is improper to rely on references that do not

pertain to the same field of art to arrive at a conclusion of obviousness. See, In Re Dembiczak et

al., 173 F.3d 994 (Fed. Cir. 1999), where the combination of decorated paper trash bag art, with
plastic trash bag art, to find claims of an invention to decorated plastic trash bags obvious, was

found improper.

The Section 102 Rejection
To the extent there remains a Section 102 anticipation rejection in this case, such

rejection should be reversed for at least the following reasons.
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A claim is anticipated only if each and every element as set forth in the claim is found,

either expressly or inherently described, in a single prior art reference. Ex Parte Swope, 2004

Pat. App. LEXIS 30, (Bd.Pat.App. 2004).
For all of the reasons noted above, the Giannelli ‘447 reference simply does not contain
every element of any of independent claims 1, 15 or 23. For at least the same reasons that the

claims are not obvious, they are not anticipated.

CONCLUSION
For the reasons stated above, it is respectfully requested that the examiner’s rejection of
claims 1-25 of the present application be reversed and that the present application be allowed

for issuance.

Respectfuily submitted,

/M. Lawrence Oliverio/ Date: 2007-07-16
M. Lawrence Oliverio, Reg. No. 30,915

RISSMAN, JOBSE, HENDRICKS & OLIVERIO LLP

Customer Number 21127

Tel: (617) 367-4600

Fax: (617) 367-4656
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Vil APPENDIX OF CLAIMS (37 C.F.R. 41.37(c)(1)(viii))

The text of the claims involved in the appeal are:

1. A row exercise machine comprising an input assembly including a first handle portion
adapted to be moved from a first position to a second position by a pulling force exerted by a
user on the first handle portion in a rowing motion, the input assembly defining a substantially

linear path for the first handie portion from the first position to the second position.

2. The exercise machine exercise machine according to claim 1, further comprising a
second handle portion, wherein the first handle portion and the second handle portion travel in
diverging planes as the first handle portion and the second handle portion are moved from the

first position to the second position.

3. The exercise machine exercise machine according to claim 1, further comprising a
second handle portion, wherein the first handle portion and the second handle portion travel in
converging planes as the first handle portion and the second handle portion are moved from the

second position to the first position.

4. The exercise machine exercise machine according to claim 1, further comprising a frame,

wherein the input assembly is pivotally mounted to the frame.

5. The exercise machine exercise machine according to claim 4, wherein the input

assembly is pivotally mounted to the frame forward and above a user.

6. The exercise machine exercise machine according to claim 1, further comprising a

resistance mechanism operably connected to the input assembly.

7. The exercise machine exercise machine according to claim 1, wherein the first handle

portion is substantially vertically oriented.

8. The exercise machine according to claim 1, wherein, the first handle portion travels to a

nadir of the substantially linear path as the first handle portion is moved from the first position to

11
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the second position and the first handle portion travels to an apex of the substantially linear path

as the first handle portion is moved from the second position to the first position.

9. The exercise machine according to claim 8, further comprising a second handle portion
operatively connected to the input assemble, the second handle portion traveling to the nadir of
the substantially linear path as the second handle portion is moved from the first position to the
second position and the second handle portion traveling to the apex of the substantially linear

path as the second handle portion is moved from the second position to the first position.

10. The exercise machine according to claim 9, wherein the first handle portion and the
second handle are adapted to be grasped by a user, such that the forearms of a user remain
substantially parallel to the ground as the first handle portion and the second handle are moved
from the first position to the second position and the first handle portion and the second handle

portion are moved from the second position to the first position.

11. The exercise machine according to claim 9, wherein the first handle portion and the
second handle travel in diverging planes as the first handle portion and the second handle are

moved from the first position to the second position.

12. The exercise machine according to claim 9, wherein the first handle portion and the
second handle portion travel in converging planes as the first handle portion and the second

handle portion are moved from the second position to the first position.

13. The exercise machine according to claim 9, wherein the input assembly comprises a
pair of four-bar linkage mechanisms pivotally connected to the frame, the pair of four-bar linkage
mechanisms each including a primary lever arm pivotable about a primary axis, a secondary
lever arm pivotable about a secondary axis, and the first handle portion and the second handle

portion operatively associated with one each of the primary and secondary lever arms.

12
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14. The exercise machine according to claim 1, further comprising a user support structure
including: a seat mounted to the frame; and a chest pad mounted to the frame above and in

front of the seat.

15. A row exercise machine comprising: a frame; an input assembly pivotably mounted to
the frame forward and above of a user, the input assembly including a first handle portion and a
second handle portion and defining a substantially linear path for the first handie portion and the
second handle portion from a first position to a second position by a pulling force exerted by a
user on the first handle portion in a rowing motion; and a resistance mechanism operably

connected to the input assembly.

16. The exercise machine according to claim 15, wherein the first handle portion and the
second handle portion travel to a nadir of the substantially linear path as the first handle portion
and the second handle portion are moved from the first position to the second position and the
first handle portion and the second handle portion travel to an apex of the substantially linear
path as the first handle portion and the second handle portion are moved from the second

position to the first position.

17. The exercise machine according to claim 15, wherein the first handle portion and the
second handle portion travel in diverging planes as the first handle portion and the second

handle portion are moved from the first position to the second position.

18. The exercise machine according to claim 15, wherein the first handle portion and the
second handle portion travel in converging planes as the first handle portion and the second

handle portion are moved from the second position to the first position.

19. The exercise machine exercise machine according to claim 15, wherein the first handle

portion and the second handle portion are substantially vertically oriented.

13
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20. The exercise machine according to claim 15, wherein the first handle portion and the
second handle portion are adapted to be grasped by a user, such that the user's forearms
remain substantially parallel to the ground as the first handle portion and the second handle

portion are moved.

21. The exercise machine according to claim 15, wherein the input assembly comprises a
pair of four-bar linkage mechanisms pivotally connected to the frame, the pair of four-bar linkage
mechanisms each including a primary lever arm pivotable about a primary axis, a secondary
lever arm pivotable about a secondary axis, and the first handle portion and the second handle

portion operatively associated with one each of the primary and secondary lever arms.

22. The row exercise machine according to claim 15, further comprising a user support
structure including: a seat mounted to the frame; and a chest pad mounted to the frame above

and in front of the seat.

23. A row exercise machine comprising: a frame; user support structure mounted to the
frame including a seat and a chest pad; an input assembly pivotably mounted to the frame
forward and above of the seat, the input assembly including a pair of four-bar linkage
mechanisms each having a primary lever arm pivotable about a primary axis, a secondary lever
arm pivotable about a secondary axis, a pair of handle portions operably operatively associated
with one each of the primary and secondary lever arms and defining a substantially linear path
when moved from a first position to a second position, wherein the pair of handle portions travel
to a nadir of the substantially linear path as the pair of handle portions are moved from the first
position to the second position and the pair of handie portions travel to an apex of the
substantially linear path as the pair of handle portions are moved from the second position to

the first position; and a resistance mechanism operably connected to the input assembly.

14
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24. The exercise machine according to claim 22, wherein the pair of handle portions travel
in diverging planes as the pair of handle portions are moved from the first position to the second
position.

25. The exercise machine according to claim 22, wherein the pair of handle portions travel
in converging planes as the pair of handle portions are moved from the second position to the

first position.

15
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(IX) EVIDENCE APPENDIX
(None)
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(X) RELATED PROCEEDINGS APPENDIX
(None)
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United States Patent and Trademark Office
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BEFORE THE BOARD OF PATENT APPEALS

AND INTERFERENCES
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Application Number: 10/378,261 FEB 05 2008
Filing Date: March 03, 2003 ‘ -
Appellant(s): GIANNELLI, RAYMOND GROUP 3700

Lawrence Oliverio 30,915
For Appellant

EXAMINER'S ANSWER

(1) Real Party in Interest

A statement identifying by name the real party in interest is contained in the brief.
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Application/Control Number: 10/378,261 ‘ Page 2
Art Unit: 3700

(2) Related Appeals and Interferences

The following are the related appeals, interferences, and judicial proceedings
known to the éxaminer which may be related to, directly affect or be directly affected by
or have a bearing on the Board’s decision in the pending appeal: |

The examiner is not aware of any related appeals, interferences, or judicial
proceedings which will directly affect or be djrectly affected by or have a bearing on the
Board'’s decision in the pending appeal.

(3) Status of Claims

The statement of the status of claims contained in the brief is correct.

This appeal involves claims 1-25. |

No améndment after final has been filed.

(5) Summary of Claimed Subject Matter

The appellant's statement of the grounds of rej'ection to be reviewed on appeal is
correct.

Grouping of Claims

The rejection of claims 1-25 stand or fall together because appe!lants brief does
not include a statement that this grouping of claims does not stand or fall together and

reasons and reasons in support thereof. See 37 CFR 1.192(c)(7).
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Application/Control Number: 10/378,261 , ' Page 3
Art Unit: 3700

(7) Claims Appendix

The copy of the appealed claims contained in the Appendix to the brief is correct.

(8) Evidence Relied Upon

The following is a listing of the evidence (e.g., patents, publications, Official
Notice, and admitted prior art) relied upon in the rejection of claims under appeal.

5997447 Giannelli et al 12-1999

Applicant arguments argue that the' claims claim a device as traveling in a “linear
path”. The claims however as originally p_resent and as now amended claim a devicé
which has ‘handles‘ ‘which travel in a substantially linear path. Given applicants claims of
substantially linear, it WOuld lead one to believe that the applicant is trying to cover of ‘
presen't a claim limitation which will encompass a path of travel which is broader in
scope that straight. Absent any clariﬁcation by the applicant the examiner the is of the
opinion that if the path of applicants invention is not completely linear then it must
encompass the disclosure of Giannelli (447) of being slightly curvilinear.

The examiner can not patentably distinguiéh between the disclosure of

slightly curvilear and the claim language substantially linear.

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.
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“Application/Control Number: 10/378,261 Page 4
Art Unit: 3700

Claims 1-25 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Giannelli et al.

The examiner reminds the applicant that in response to the functionality of his
device and the disclosure of how his invention is being used: The examiner notes that
although it is disclosed that Giannelli is to be used in a pushing motion Giannelli is also
capable of being pulled by the user of the device. The user is_not limited to, or confined
to a seat when using the device.

As to the device of Giannelli et al disclosuring all of the claimed elements of the
device Giannelli discioses a device ihcluding a four bar linkage first and second handles
which travel in a diverging plane as the first and second handle portion's are moved from’
a first position to a second position, said first and second handle mounted to the frame
forward and above the user, resistance mechanism said haﬁdle being vertically oriented
a seat; and,

Wherein a users for arms remainvsubstantiaﬂy parallel fo a supporting surface as
the handles are moved.

As to applicants claims of a chest pad, element (27) meets thé claim language of
a pad.

As to the applicants claims of substantially linear. The abstract of Giannelli et al
meets said claim language of sﬁghtly curvilinear. Neither of these limitations meets the

rigid limitation of being 100% linear.
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Application/Control Number: 10/378,261 Page 5
Art Unit: 3764 |

For the above reasons, it is believed that the rejecfions should be sustained.

Respectfully submitted,

Il Jrre

MICHAEL A. BROWN
PRIMARY EXAMINER

Jerome Donnelly 10-01-07

. EROME DONNELLY
Conferees: PRIMARY EXAMINER

Cond. 9. .

ANGELA D. SYKES
SUPERVISORY PATENT EXAMINER
TECHND! ORY CENTER 2700
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EXAMINER'S ANSWER

(1) Real Party in Interest

A statement identifying by name the real party in interest is contained in the brief.
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Application/Control Number: 10/378,261 Page 2
Art Unit: 3764

(2) Related Appeals and Interferences

The following are the related appeals, interferences, and judicial proceedings
known to the examiner which may be related to, directly affect or be directly affected by
or have a begring on the Board's decision in the pending appéal:

The examiner is not awére of any related appeals, interferences, or judicial
proceedings which will directly affect or be directly affected by or have a bearing on the
Board's decision in the pending appeal.

(3) Status of Claims

The statement of the status of claims contained in the brief is correct.

This appeal involves claims 1-25.

(4) Status of Amendments After Final

No amendment after final has been filed.

(5) Summary of Claimed Subject Mattef

The appellant’s statement of the grounds of rejection to be reviewed on appeal is
correct.

(6) Grounds of Rejection to be Reviewed on Appeal

The appellant;s statement of the grounds of rejection to be reviewed on appeal is

| correct. |

(7) Claims Appendix

The copy of the appealed claims contained in the Appendix to the brief is correct.
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(8) Evidence Relied Upon

The following is a listing of the evidence (e.g., patents, publications, Official
Notice, and admitted prior art) relied upon in the rejection of claims under appeal.

5997447, Giannelli et al | 12-1999

(9) Grounds of Rejection

The following ground(s) of rejection are applicable to the appealed claims:

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

Claims 1-25 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Giannelli et al.

The examiner reminds the applicant that in response to the functionality of his
device and the disclosure of how his invention is being used: The examiner notes that
although it is disclosed ’_that Giannelli is to be used in a pusr;ing motion Giannelli is also
capable of being pulled by the user of the device. The user _!§_rlo_t limited to, or confined
to a seat when using the device.

As to the device of Giannelli et al disclosuring all of the claimed elements of the
device Giannelli discloses a device including a four bar linkage first and second handles
which trayel in a diverging plane as the first and second handle portions are moved from

a first position to a second position, said first and second handle mounted to the frame
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forward and above the user, resistance mechanism said handle being vertically orien{éd
a seat; and,

Wherein a users for arms remain substantially parallel to a supporting surface as
the handles are moved.

As to applicants claims of a chest pad, element (27) meets the claim language of
a pad.

As to the applicants claims of substantially linear. The abstract of Giannelli et al
meets said claim language of slightly curvilinear. Neither of fhese limitations meets the
rigid limitation of being 100% linear.

(10) Response to Argument

Applicant arguments argue that the claims claim, a device as traveling in a “Iin'ear
path”. The claims however as originally present and as now amended claim a device
which has handles which travel in a substantially linear path. Given applicants claims of
substantially linear, it would lead one to believe that the applicant is trying to cover or
present a claim limitation which will encompass a path of travel which is broader in
scope that straight. Absent any clarification by the applicant the ex;':aminer the is of the
opinion that if the path of applicants invention is not completely linear then it must
encompass the disclosure of Giannelli (447) of being slightly curvilinear.

The examiner can not patentably distinguish between thé disclosure of sligﬁtly

curvilear and the claim language substantially linear.
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(11) Related Proceeding(é) Appendix

No decision rendered by a court or the Board is identified by the examiner in the
Related Appeals and .lnterferences section of this e{(aminer’s answer.

Applicant claims of “forward” in claim 1;are relative to the orientation of a user.
For the above reasons, it is believed that the‘rejet;:tions' shbuld be sustained.

Respectfully submitted,

oLy

MICHAEL A. BROWN
PHIMARY EXAMINER

Jerome Donnelly 10-01-07

EROME BONNELLY
PRIMARY EXAMINER

Cond. O 4,

ANGELA D. SYKES
SUPERVISORY PATENT EXAMINER
TECHNQ! OGY CENTER 3700

. Conferees:
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STATEMENT OF THE CASE

Appellant appeals under 35 U.S.C. § 134(a) from the rejection of
claims 1-25. (App. Br. 2). We have jurisdiction over this appeal under 35
U.S.C. § 6(b).

We AFFIRM.

THE CLAIMED SUBJECT MATTER

Independent claims 1, 15, and 23 are on appeal. Claim 1, reproduced

below, is illustrative of the claimed subject matter:

l. A row exercise machine comprising an input assembly
including a first handle portion adapted to be moved from a first
position to a second position by a pulling force exerted by a
user on the first handle portion in a rowing motion, the input
assembly defining a substantially linear path for the first handle
portion from the first position to the second position.

THE REJECTION
Claims 1-25 stand rejected under 35 U.S.C. § 103(a) as unpatentable
over Giannelli (US 5,997,447, iss. Dec. 7, 1999).
ANALYSIS

Appellant argues claims 1 and 15 as a group, and does not provide
separate argument for any one of dependent claims 2-14, 16-22, 24, and 25.
(App. Br. 5-10; Reply Br. 2-3)." We select claim 1 as representative of the
grouping, with claims 2-22, 24, and 25 standing or falling with claim 1. See
37 C.F.R. § 41.37(c)(1)(viD)(2011).

The Examiner found Giannelli discloses that its device is used in a
pushing motion, but found that the device is also capable of being pulled by

the user. (Ans. 3).> The Examiner also found that a user is not limited to, or

' We herein refer to the Reply Brief dated May 27, 2008.
* We herein refer to the Examiner's Answer mailed May 2, 2008.

2
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confined to, a seat when using Giannelli's device. (/d.). The Examiner
further found that the claimed "substantially linear path" of the handle
portion encompasses the slightly curvilinear (path) disclosed by Giannelli.
(Ans. 4).

Appellant contends that the claims are directed to a row exercise
machine that requires a pulling force (App. Br. 5-6), whereas Giannelli is
directed to a chest press machine, and "[a] chest press exercise machine and
motion is a different field of structure and exercise from a row machine.”
(App. Br. 7). Appellant further contends that Giannelli discloses that "the
user pushes the handles through a curvilinear path from a chest to shoulder
high rest position to a fully extended outward or forward position. This is
opposite the presently claimed invention." (App. Br. 9).

Regarding Appellant's contention that Giannelli is not directed to a
row exercise machine, the relevant issue is whether Giannelli's apparatus is
capable of being used by exerting a pulling force on the handles in a rowing
motion. Where the Patent and Trademark Office has reason to believe that a
claimed functional limitation is an inherent characteristic of the prior art, the
burden is shifted to Appellant to show that the prior art does not possess that
characteristic. See In re Best, 562 F.2d 1252, 1254-55 (CCPA 1977)
(quoting In re Swinehart, 439 F.2d 210, 212-13 (CCPA 1971)); see also In
re Spada, 911 F.2d 705, 708 (Fed. Cir. 1990) ("when the PTO shows sound
basis for believing that the products of the applicant and the prior art are the
same, the applicant has the burden of showing that they are not.") In
response to the Examiner's findings as to how Giannelli's apparatus is
capable of being used, Appellant contends that Giannelli does not teach or

suggest that "a user should stand on their feet and pull the arms," and that:
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The entire teaching of the Giannelli '447
disclosure is precisely the opposite of what the
examiner contends that it is capable doing or how
it is capable of being used. Even further, if a user
were to stand on their feet and pull the handles,
this would defeat the very purpose of the machine
and the entire teaching of the disclosure.

(Reply Br. 2). These contentions are not persuasive.

Firstly, although Giannelli does not explicitly disclose the use of its
structure as a row exercise machine, the absence of disclosure in Giannelli
relating to this use or function is not dispositive. Rather, "[i]t is well settled
that the recitation of a new intended use for an old product does not make a
claim to that old product patentable." See In re Schreiber, 128 F.3d 1473,
1477 (Fed. Cir. 1997) (citation omitted).

Secondly, Appellant has not provided any persuasive argument or
evidence to show that Giannelli's apparatus is incapable of being used by
exerting a pulling force on the handles in a rowing motion. In our view, it is
reasonable to find that a user could face the handles 16a, 16b and support
cushion 27 of Giannelli's apparatus and exert a pulling force on the handles
16a, 16b in a rowing motion, where the force is exerted in a direction that
extends away from the support cushion 27 so as to move the handles 16a,
16b from a first position to a second position. (See also Giannelli, col. 4, 1.
66 —col. 5, 1. 10 and col. 5, 11. 46-50). Although such use may not fully
achieve the "purpose” of Giannelli's apparatus, Appellant has not shown that
the apparatus could not be used in such manner.

Appellant also contends that the Examiner's "comment that a linear
path cannot be sufficiently distinguished from a curvilinear path does not

take into account any of the distinct structures or functions of the claimed

4
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apparatus.” (App. Br. 9). As noted supra, however, the Examiner found
that the claims recite a "substantially linear path" (emphasis added).
Appellant has not provided any persuasive argument or evidence as to why
the claimed "substantially linear path" (emphasis added) should be construed
to not encompass Giannelli's "s/ightly curvilinear path" (emphasis added).
The term "substantially" allows for the first handle portion to travel in a path
that deviates from a perfectly linear path. In addition, claim 1 does not
recite any limitation as to how far the first handle portion must move "from
the first position to the second position." It is reasonable to find that as this
distance decreases for movement of the handles in Giannelli's apparatus, the
path would increasingly correspond to a linear path.

Appellant also contends that Giannelli is non-analogous prior art.
(App. Br. 9; Reply Br. 5). The two separate tests for determining whether a
reference is analogous prior art for purposes of a rejection under 35 U.S.C.
§ 103 are: (1) whether the reference is from the same field of endeavor,
regardless of the problem addressed; and (2) if the reference is not within the
inventor's field of endeavor, whether the reference is reasonably pertinent to
the particular problem with which the inventor is involved. In re Bigio, 381
F.3d 1320, 1325 (Fed. Cir. 2004). At the least, Appellant has not provided
any persuasive argument as to why Giannelli does not meet test (1). The
claimed invention is directed to the field of apparatuses for exercising the
upper body. (Spec. para. [0003]). Giannelli is also directed to this same
field of endeavor. (See Giannelli, col. 1, 1l. 15-17). As such, we agree that
Giannelli qualifies as analogous prior art.

In view of the above, we sustain the rejection of claim 1, as well as

claims 2-22, 24, and 25.
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Claim 23 is directed to a row exercise machine comprising, inter alia,
a "user support structure mounted to the frame including a seat and a chest
pad." (Emphasis added). The Examiner found Giannelli's support cushion
27 meets the claim limitation of a "chest pad." (Ans. 4). Appellant contends
that "[t]he purpose of the chest [pad] is to oppose the row-pulling motion on
the handles. No such component is present or even usable in the . . .
Giannelli . . . apparatus.” (App. Br. 7). This contention is not persuasive.

Claim 23 does not recite any structural limitation for the claimed
"chest pad" that Giannelli's support cushion 27 lacks. In addition, the claim
does not specify the location of the chest pad as opposing the row-pulling
motion on the handles. Unclaimed features of the row exercise machine
cannot be relied upon for patentability. See In re Self, 671 F.2d 1344, 1348
(Fed. Cir. 1982). As Appellant has not apprised us of any error in the
Examiner's findings and conclusion, we sustain the rejection of claim 23.

DECISION

The Examiner's decision rejecting claims 1-25 is AFFIRMED.

No time period for taking any subsequent action in connection with
this appeal may be extended under 37 C.F.R. § 1.136(a). See 37 C.F.R.
§ 1.136(a)(1)(iv).

AFFIRMED

ke

6

A000159



United States Patent 9

Giannelli et al.

US005997447A

(11 Patent Number: 5,997,447
451 Date of Patent: *Dec. 7, 1999

[54]

[75]

[73]

[*]

(21]
[22)

[60]

(511
(52]
[58]

[56]

CHEST PRESS APPARATUS FOR
EXERCISING REGIONS OF THE UPPER
BODY

Inventors: Raymond Giannelli, Franklin, Mass.;
Jerry K. Leipheimer, Jamestown, Pa.

Assignee: Cybex International, Inc.. Medway.
Mass.

Notice:  This patent is subject to a terminal dis-
claimer.

Appl. No.: 08/941,455
Filed: Sep. 30, 1997

Related U.S. Application Data

Provisional application No. 60/025,529, Sep. 30, 1996.

Int. CLS .ererriaanees A63B 21/06; A63B 23/035
U.S. CL 482/100; 482/136
Field of Search .........ccoeeemmseusss 482/72. 73. 94,

482/97-101. 112, 113, 129, 130, 133, 135-139

References Cited
U.S. PATENT DOCUMENTS
4,411,424 10/1983 Bametl .......ccceremnusmeecsisnsneas 482/100

5,336,148  8/1994 Ish, Il .ccrrinviccnnccninneiersrannns 482/97 X
5,437,589  8/1995 Habing ....ccccvirerseesecasssansnn 482/100 R
5,554,089 9/1996 Jones . 482/97
5,582,564 12/1996 Nichols, Sr. et al. .ccovuicsnnes 482/97
5,707,323 1/1998 SIMONSON ..cocrcorsevninncssnsnsnsarasanse 482197

Primary Examiner—John Mulcahy
Attorney, Agent, or Firm—Wolf, Greenfield & Sacks, P.C.

[57 ABSTRACT

A chest press exercise apparatus is provided. The chest press
apparatus includes a selectable weight mechanism and a
support member which pivotably supports a pair of four-bar
linkage mechanisms. The four-bar linkage mechanisms are
pivotably mounted at their rearward ends about axes which
are disposed at an angle relative to a horizontal plane. i.e. are
tilted relative to vertical. such that a pair of elongated bars
of the four-bar linkage mechanisms travel in planes which
are tilted relative to vertical. The tilted planes through which
the four-bar linkage mechanisms travel enable the handles to
travel along a slightly curvilinear downwardly diverging
path which simulates as natural a human musculoskeletal
upward pushing motion as possible.

27 Claims, 16 Drawing Sheets
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CHEST PRESS APPARATUS FOR
EXERCISING REGIONS OF THE UPPER
BODY

RELATED APPLICATIONS

This application claims priority under 35 U.S.C.§ 119 (e)
to commonly-owned, co-pending U.S. provisional patent
application Ser. No. 60/025.529 entitled “Chest Press Appa-
ratus for Exercising Regions of the Upper Body™, filed Sep.
30. 1996 by Giannelli et al.. which is incorporated herein by
reference in its entirety.

BACKGROUND

1. Field of the Invention

The present invention relates to an apparati for exercising
regions of the upper body. and more particularly to an
improved chest press exercise machine.

2. Background of the Invention

A variety of exercise machines which utilize resistance or
strength training have become very popular in recent years.
Such strength machines are often used in place of conven-
tional free weights to exercise a variety of muscles within
the human body. Most strength machines are designed with
the goal of optimizing resistance training benefits to the user
by combining adjustable weight resistance with ease of use.
while also attempting to maintain proper biomechanical
alignment of the user’s joints.

While such machines offer convenience and other benefits
to the user in comparison to free weights, conventional
designs typically include a frame superstructure for provid-
ing symmetrical balance and support for various levers and
weight components of the machines. Such conventjonal
frame superstructures generally result in machines that are
oversized in height, width. and architecture. In addition.
many of such conventional machines may be inconvenient
to users performing more than one repetition of an exercise
with varying weights, as the user is generally required to be
physically removed from the machine in order to place
weights on. or otherwise select the desired weight force
before performing each set.

Another limitation found in conventional strength
machines utilizing selectable weights is the inability of the
user to perform high velocity exercises. In such conven-
tional machines the weights have inertial problems at higher
speeds which can result in inconsistent resistance through a
complete range of motion. therefore, users are encouraged to
perform the exercises slowly. Training at lower velocities
produces greater increases in muscular force at slow speeds
for the user. Therefore, low velocity training only improves
an individual’s capabilities at slower speeds. In contrast.
training at higher contractal velocities produces increases in
an individual’s muscular force at all speeds of contraction at
and below the training velocity. Therefore, high velocity
training improves an individual’s functional capabilities at
normal contractal velocities, i.e. velocities utilized for
activities such as golfing and tennis which are more likely to
be a part of every day living. Although there are many forms
of strength training which allow for higher velocity training.
the resistance mechanisms of such equipment generally do
not include selectable weights. these devices do not utilize
selectable weights as part of their resistance mechanism. and
many users prefer training with selectable weights as
opposed to other forms of resistance training, for example.
resistance bands.

Conventional resistance equipment may also be limited
by designs that prevent users from maintaining the proper
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biomechanical alignment of joints through a complete range
of motion. A variety of machines have been proposed to
improve the range of motion of the user. in order to make the
exercise performed through the range more effective. Such
machines are disclosed in, but not limited to, U.S. Pat. Nos.
5.437.589 and 5.273.504. However, the equipment disclosed
in such references does not consistently provide proper
biomechanical alignment of the user’s joints through the
complete range of motion.

Therefore, a need exists in the field of resistance training
for selectable weight equipment that allows users to main-
tain the proper biomechanical alignment of joints through a
complete range of motion, while performing exercises at
high contractal velocities.

SUMMARY

In accordance with the invention there is provided a chest
press exercise apparatus comprising a selectable weight
mechanism and a support mechanism which pivotally sup-
ports a pair of four-bar linkage mechanisms. The selectable
weight mechanism is disposed in an off-center position
relative to the exercise ready seating position of the user,
such that the user can readily access and manually adjust/
select the degree of weight force from a seated. exercise
ready position. The selectable weight mechanism is prefer-
ably mounted in a relatively short weight support frame.
typically less than about 3.5 feet in height. The four bar
linkage mechanisms are pivotally mounted at their rearward
ends about axes which are disposed at an angle relative to a
horizontal plane, i.e. are tilted relative to vertical, such that
a pair of elongated bars of the four bar linkage mechanisms
travel in planes which are tilted relative to vertical. A pair of
handles are rigidly connected to the forward most bar
component of the four-bar linkage mechanisms such that the
handles follow the same pivoting movement as the forward
most bar component, as the four bar linkage mechanism are
pivoted around the rearward mounted. tilted axes. When
utilizing a neutral grip the four-bar linkage mechanisms
enable the user to maintain the proper biomechanical align-
ment of the joints. If a horizontal grip is utilized then the
tilted axes maintain the proper alignment of the wrists. The
tilted planes through which the four bar linkage mechanisms
travel enable the handles to travel along a slightly curvilin-
ear outwardly converging path which simulates as patural a
human musculoskeletal outward pushing motion as possible.
The four bar linkage mechanisms are preferably mounted to
an upright support. A cable and pulley are interconnected
between the four-bar linkage mechanisms and the shortened
selectable weight mechanism such that as the four bar
linkage mechanisms are pivoted around their corresponding
primary axis the selected weight is pulled through a rela-
tively short vertical path, preferably about 1 foot. The
distance between the point where the cables are connected to
the four bar linkage mechanisms and the forward most bar
of the four bar linkage mechanisms to which the handles are
connected is such that the user has increased leverage
control over the pulling of the selected weight resistance.

Accordingly, the present invention is directed to a chest
press exercise apparatus that includes a base member and a
support member extending from the base member. A pair of
four-bar linkage mechanisms are supported by the support
member. Each of the pair of four-bar linkage mechanisms
includes a primary lever arm pivotable about a primary axis
and a follower lever arm pivotable about a secondary axis.
The primary axes are disposed at an angle with respect to
each other. The primary and follower lever arms lie in a
common plane tilted at an angle relative to a vertical plane.
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which vertical plane is perpendicular to a horizontal plane
underlying the base member. The apparatus also includes a
weight mechanism operatively associated with the pair of
four-bar linkage mechanisms. The primary and follower
lever arms travel in the common plane as the pair of four-bar
linkage mechanisms are displaced between a first position
and a second position while maintaining a correct biome-
chanical positioning of the user.

In another aspect of the invention, the chest press exercise
apparatus includes a handle lever arm operatively associated
with both of the primary and follower arms of each of the
pair of four-bar linkage mechanisms. A handle extends from
each handle lever arms. each handle extending outwardly
and perpendicularly from the handle lever arm, and curving
outwardly and downwardly therefrom at a 90 degree angle.
The handles travel in a slightly curvilinear upwardly con-
verging and downwardly diverging path as the four-bar
linkage mechanisms are displaced between a first position
and a second position. while maintaining the correct bio-
mechanical positioning of the user.

In another aspect of the present invention. the support
member includes at least one post member connected to the
base member extending upwardly behind a seat. The first
and second four-bar linkage mechanisms are supported on
the at least one post member above and behind the seat. The
primary and follower lever arms travel in the common plane
as the four-bar linkage mechanisms are displaced between a
first position and a second position.

In another aspect of the invention, the first and second
four-bar linkage mechanisms each have a length, and are
each pivotally supported at a first selected position along the
length, each having a handle connected to a second selected
position along the length. The apparatus includes a seat
which positions a user in a disposition relative to the handles
such that the handles are manually engageable by the user
for pushing the handles between the first position and the
second position in a chest press motion. .

In another aspect of the invention. the chest press exercise
apparatus includes a handle lever arm operatively associated
with each of the primary and follower lever arms. The
handle lever arm includes a manually engageable handle for
moving the four-bar linkage mechanisms between the first
and second positions. The handle is disposed in a predeter-
mined gripping orientation in the starting position such that
the operative association of the handle lever arm with the
primary and follower arms maintains the handle extension in
the predetermined gripping orientation during displacement
of the four-bar linkage arms between the first and second
positions.

In another aspect of the invention, at least one of the
primary and follower lever arms of each of the four-bar
linkage mechanisms is operatively associated with a cable
and a selected portion of a selectable weight stack. The
selected portion of the weight stack is displaced by a
distance upon movement of the four-bar linkage arms from
a first position to a second position.

In another aspect of the invention. the primary and
follower lever arms each have a length. and a handle
interconnected to a first position along the length of at least
one of the four-bar linkage mechanisms. The cable is inter-
connected to a second position along the length of at least
one of the four-bar linkage mechanisms. The first and second
interconnection positions of the handle and the cable are
selected such that the handle travels through a distance less
than about 60% of the displacement distance of the selected
portion of the weight stack upon displacement of the four-
bar linkage mechanisms from a first position to a second
position.
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4
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a front-right perspective view of a chest press
exercise apparatus according to the invention;

FIG. 2 is a front view of the FIG. 1 apparatus showing the
laterally connected weight stack in a semi-perspective dis-
position;

FIG. 3 is a left-front perspective view of the FIG. 1
apparatus showing a detail close-up of the control support
bar relative to the user seat;

FIG. 4 is a right-front perspective view of the FIG. 1
apparatus showing a detail of the interconnection of cables
to the four-bar linkage arms;

FIG. 5§ is a front-right perspective view of the FIG. 1
apparatus showing a user seated in an exercise chest press
ready position;

FIG. 6 is a perspective view of the pivotally mounted
portion of one of the pair of four-bar linkage arms of the
FIG. 1 apparatus;

FIG. 7 is a right side view of the rear-upper portion of the
FIG. 1 apparatus showing the tilted pivot axis mounting of
one of the four-bar linkage arms to the central support bar
member of the FIG. 1 apparatus;

FIG. 8 is a left side view of the rear-upper portion of the
FIG. 1 apparatus showing the tilted pivot axis mounting of
one of the four-bar linkage arms to the central support bar
member of the FIG. 1 apparatus;

FIG. 9 is a front view of the FIG. 1 apparatus showing a
user seated in and grasping a horizontal extension of the
handle bars of the FIG. 1 apparatus in a starting chest press
exercise position;

FIG. 10 is a front view of the FIG. 1 apparatus showing
a user seated in and grasping a horizontal extension of the
handle bars of the apparatus in a second extended four-bar
linkage arm pivoted position;

FIG. 11 is a left-side perspective view of the FIG. 9 view;

FIG. 12 is a left-side perspective view of the FIG. 10
view;

FIG. 13 is a front view of the FIG. 1 apparatus showing
a user seated in and grasping a vertical extension of the
handle bars of the FIG. 1 apparatus in a starting chest press
exercise position;

FIG. 14 is a front view of the FIG. 1 apparatus showing
a user seated in and is grasping a vertical extension of the
handle bars of the apparatus in a second extended four-bar
linkage arm pivoted position;

FIG. 15 is a side schematic view of an arrangement of
interconnected levers which interconnect a foot pedal to the
pivotable four-bar linkage arms for initially positioning the
four-bar linkage arms;

FIG. 16 is a top right-side perspective view of the
upper-side of the central support bar of the FIG. 1 apparatus
showing the pivot mounting brackets and pivot wheel stop
mechanisms;

FIG. 17 is an upper right-side perspective view of the FIG.
1 apparatus without the seat and base components showing
the four-bar linkage arms in an extended pivoted position
and showing the interconnection and positioning of the cable
and pulleys between the four-bar linkage arms and weight
stack.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Referring initially to FIGS. 1. 2, and 17, there is illustrated
a perspective and a front view of a chest press exerciss
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machine 10, according to one embodiment of the present
invention. Chest press exercise machine 10 preferably
includes a support 18 for supporting a pair of four-bar
linkage mechanisms 14a and 146 as well as for supporting
a seat 20, a selectable weight mechanism 12 operatively
connected to each of the pair of four bar linkages 142 and
14b, and a pair of handles 16a and 16b extending from the
four bar linkages 14a and 14, respectively. For purposes of
the present description. reference signs with the “b” suffix
designate mirror images of those with an “a” suffix.

In the present embodiment. support 18 is preferably
constructed of a rigid material such as steel. and includes a
base member 19, a pair of post members 21 and 21& (FIG.
17). a cross bar assembly 62. and a pair of extensions 23a
and 23b, all of which combine to form the structural
elements of support 18. Base member 19 preferably includes
a first support member 19a, a second support member 195
and a mounting member 19¢ disposed therebetween. First
and second support members 19a and 19b preferably rest on
a substantially horizontal, flat surface. such as the floor 17.
Preferably a foot start 15 is located adjacent first support
member 194 so that a user can easily grasp handles 16a and
165 in order to begin exercising, as described in greater
detail herein below. In the present embodiment mounting
member 19¢ is preferably supported at one end by first
support member 19a, is supported at an opposite end by
second support member 195, and is preferably spaced from
and substantially parallel to the floor 17.

With continued reference to FIGS. 1, 2, and 17, post
members 21a and 215 preferably extend at an angle, which
is approximately 30° from vertical axis *“v” (FIG. 2) in the
present embodiment, and operate to support seat 20 in a
reclined position. Cross bar assembly 62 preferably includes
a mounting post 62a and a pair of cross bar members 62
and 62¢ mounted transverse to and preferably at an angle
with respect to mounting post 624. Extensions 23a and 23
are preferably mounted to and extend from post members
21a and 21b, respectively. In the present embodiment,
extensions 23a and 23b extend from post members 21a and
215 at an angle which is inclined toward the forward facing
direction of the user. It will be understood to one of skill in
the art that any number of structural elements, having a
variety of shapes. sizes and orientations, may be utilized to
form support 18, as long as the structural orientation sup-
ports the four bar linkages as the user exercises against a
selected resistance.

Referring again to FIG. 1, seat 20 preferably includes a
seat cushion 25 and a support cushion 27, is supported in a
reclined position, and is preferably adjustable between a
plurality of vertical positions. Seat cushion 25 is supported
by an angled seat mount 29 while support cushion 27 is
supported by angled post members 21a and 21b. Seat 20 is
mounted at an angle, which is approximately 30° in the
present embodiment, with respect to a plane perpendicular
to floor 17, so as to properly orientate the user for perfor-
mance of a chest press exercise motion. In the present
embodiment. adjustment of seat 20 is preferably enabled
through a four-bar, gas-assist seat adjustment. although other
methods of adjustment, for example hydraulic. may be
utilized. A pin 33 is insertable through each of a plurality of
holes, in order to select the desired height of the seat. As with
support 18, scat 20 may be designed in a variety of con-
figurations and dimensions. and may, or may not be adjust-
able.

Referring to FIGS. 1. 15, and 16, foot start 1S is prefer-
ably located adjacent seat 20, and when activated by a user,
allows the user to easily grasp handles 16a and 165 in order
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to begin exercising. as is known in the art. Foot start 15
preferably includes an engagement rod 15a mounted to a
first, forward end of assist lever 15b such that engagement
of rod 154 by a user in the direction of arrow “G” moves the
first end of assist lever also in the direction of arrow “G”.
Assist lever 15b is connected at a second end, opposite the
first end, to one end of linkage 15¢, by pin 15d, such that
upon engagement of rod 15a by the user in the direction of
arrow “G”. linkage 15¢ moves in the direction indicated by
arrow “H”. Assist lever 155 is further connected to support
18 by pivot 15e. Linkage 15c¢ is. in turn, connected an
opposite end to center link 15f by pin 15g such that
movement of linkage 1Sc in the direction of arrow “H”
pivots center link 15fin the direction indicated by arrow “T”.
Center link 15f is connected to support 18 by rod 154, and
is connected at a second end to bar 15g, such that pivoting
center link 15f in the direction of arrow “T”. moves bar 15g
in a downward direction as indicated by arrow “J”. The
movement of rod 15g in the direction of arrow “J” moves
rockers 15/ and 15 and hence axes 15k and 151 which are
connected thereto, in the direction of arrow “M”. Axes 15k
and 151 are, in turn. rotationally connected to corresponding
stop arms 35a and 355 mounted thereto, with rollers 37a and
37b of stop arms 35a and 35b abutting corresponding
primary lever arms 36a and 36b (FIGS. 4 and 6). Movement
of axes 15k and 151 therefore moves stop arms 35a and 35b,
and rollers 37a and 375, in the direction of amrow “N” to
move the four bar linkages 14a and 14b toward the user until
the user is able to grip the handles 16a and 16b.

With continued reference to FIGS. 1 and 2. selectable
weight mechanism 12 is preferably a high-mass. short-travel
(HMST) weight stack. The high-mass. short-travel weight
mechanism 12 provides the user with a higher mass weight
stack and a shorter range of travel than conventional weight
stacks. By increasing the mass and decreasing the range of
travel, the speed of the selected weight is decreased during
use, without slowing down the speed of the user, as
described hereinbelow. This allows an individual to utilize
strength training to train at higher contractal velocities s
without the associated negative inertial effect found in
conventional selectable weights, because as the speed of the
weight is decreased, so is the negative inertial effect. Over-
coming the negative inertial effect. in turn. results in smooth
and predictable resistance through a complete range of
motion.

As shown in FIGS. 2 and 5. selectable weight mechanism
12 is preferably disposed in an off-center position relative to
the exercise ready, seating position of the user such that the
user can readily access and manually adjust/select the degree
of weight force from a seated, exercise ready position. In the
present embodiment, weight mechanism 12 stands approxi-
mately 35 inches in height and preferably includes a housing
22 and a plurality of selectable weight plates 24 supported
therein. Housing 22 is preferably supported by a stabilizer
bar 22a and brace 22 which are both attached to support 18.
The total number of selectable weight plates 24 supported
within housing 22 are referred to collectively as a “weight
stack.” In the present embodiment. weight plates 24 are each
approximately 0.75 inches thick and are uniform in weight,
each plate weighing approximately 20 Ibs. A top weight
plate 28 is operatively connected to a cable 30 and a central
rod 32. The central rod 32 extends in a downward direction
from top weight plate 28 through each of the consecutive
weight plates 24. A pin 34 (FIG. 10) is insertable through a
transverse hole in each plate, and into the central rod to
select the desired amount of weight fer the exercise routine
to be performed, as is known in the art. Weights 24 are
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movable in a first and second substantially vertical direction
along guide rods 26a and 26b, respectively, as will be
described in greater detail herein below.

With reference to FIG. 12. in the present embodiment, the
selectable weight plates 24 preferably have a total mass of
400 1bs. which is twice the conventional mass (200 Ibs)
utilized with a chest press machine. Also in the present
embodiment, the selected weight plates 24 travel at approxi-
mately half the speed of a sclected weight plate of a
conventional chest press machine, therefore, the selected
weight also is subjected to approximately half the accelera-
tion over approximately half the distance of a conventional
selected weight plate utilized with a chest press machine. As
shown in FIGS. 11 and 12, the distance “W™ that the selected
weight plates travel is approximately 55% of the distance
“DC” traveled by a user’s hand, in the present embodiment,
as measured by the distance between the vertical positions of
handles 16a and 165 at the start and stop of the exercise. The
distance “DC” is a function of the length of the user’s arm.
The distance a user’s hand travels from the beginning to the
end of one repetition of the exercise defines a complete
range of motion. Although the mass is doubled, the total load
the user feels during the performance of an exercise routine
is the same as with a conventional chest press machine. This
effect is achieved by changing the mechanical advantage to
increase the leverage the user has over the selected weight
plates from 1.8:1 (force exerted by user:weight) in a con-
ventional system, to a 0.9:1 ratio in the present embodiment.
The ratio may be changed by attaching cable 58 (FIG. 17)
at an appropriate attachment point along primary lever arm
36a and 365, in the present embodiment, as determined by
conventional engineering techniques.

Referring now to FIGS. 4. 6. and 17, pulley blocks 17a
and 17b preferably attach cable S8 at a point approximately
mid-way between first pivot points 44a and 44b and second
pivot points 46a and 465 of primary lever arms 36a and 365,
respectively. Pulley blocks 17a and 176 are attached at
approximately 55% of the distance between first pivot points
4de and 44b and second pivot points 46a and 46b, as
measured starting from the second pivot points 46a and 465,
in the present embodiment. The total distance between the
pivot points is in the range of approximately 25 to 35 inches,
and is approximately 30.5 inches in length in the present
embodiment. It should be understood that the placement of
cable 58 depends upon the desired leverage. and the desired
leverage depends upon the percentage increase in the mass
of the weights, as compared to conventional weights. The
criteria for determining the placement of cable 58 is that
while performing an exercise on the chest press exercise
apparatus of the present invention, the user should feel a
resistance comparable to that felt while performing an
exercise on a conventional chest press exercise apparatus
while being able to exercise at higher contractal velocities.
The increase in mass is. in turn, determined by several
considerations. such as cost. structural load placed on the
apparatus by the mass, as well as the ability to readily
achieve the desired leverage for a given mass.

With reference to FIGS. 1. 2 and 4. four bar linkage
mechanisms 14q and 145 having a length “L”. are pivotally
mounted at their rearward ends to support 18. and are
operatively associated with the selectable weight mecha-
nism 12. as will be described in greater detail herein below.
Four bar linkages 14a and 145 are symmetrical in
construction. therefore, the below detailed description of
linkage 14a is applicable to symmetrical linkage 145 as well.
Four bar linkage 144 preferably includes primary lever arm
364, a follower lever arm 38q, a handle lever arm 40a, and
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a support arm 42a. Preferably. the primary and follower
lever arms lie and travel in a common plane which is tilted
at an angle relative to a vertical plane. where the vertical
plane is perpendicular to horizontal plane “A” underlying
the base 19 of the apparatus. In the present embodiment, for
ease of illustration, the tilted common plane is illustrated as
plane “T” (FIG. 1). which is tilted with respect to the vertical
plane “Z”, where plane “Z” intersects the y- axis. and is
perpendicular to plane “A”, and where the y- axis bisects the
seat 27. Although the common titled plane *“T” is illustrated
with reference to the vertical plane “Z”. any vertical may be
used as a reference plane for the angular disposition of the
four-bar linkages. provided such plane is perpendicular to
the horizontal plane “A” underlying the apparatus, and on
which it is supported, such as. for example, plane “B”.

The primary lever arm 36q is preferably an elongated bar
which is pivotally connected at a first, forward end to the
handle lever arms 404, by a pin 44 (FIG. 7) and is pivotally
connected at second, rearward end, opposite the first end, by
primary axle 46a (FIG. 6). which is axially disposed about
primary axis 47a (FIG. 4). The primary axle 46a is. in turn.
mounted to the support arm 424. In the present embodiment,
the support arm 42 preferably includes a plate 434, having
a stop arm 352 mounted thereto. The stop arm 354 includes
aroller 37a which engages primary lever arm 36a when the
machine 10 is not in use, limits the downward movement of
four bar linkages 14a and b in the direction of arrow “E”.
and assists in the grasping of handles 16a and 16b, as
described hereinabove.

Follower lever arm 38a is likewise preferably an elon-
gated bar which is pivotally connected at one end to handle
lever arm 40a at a first pivot point 48a, by any suitable
fastening device, such as a bolt. and is pivotally connected
at its opposite, rearward end by secondary axle 50a (FIG. 4).
which is axially disposed about secondary axis Sla. The
secondary axle 50q is, in turn. mounted to the support arm
42a. The distance between the first pivot point 482 and the
second pivot point 50a of follower lever arm is preferably
equal to the distance between the pivot points of the primary
lever arm. In the present embodiment the distance between
pivot points 484 and 50a of follower lever arm is approxi-
mately 30.5 inches, although alternate lengths are, acceptable
for both the primary and follower lever arms. In the present
embodiment, the distance between primary axle 46a and
secondary axle 50a is 3.75 inches. Also in the present
embodiment, secondary axle 50a is mounted to block 52a
(FIG. 2) which is part of support arm 42a. Block 52a is
preferably welded to a support arm 42a, but may be attached
in any suitable manner as long as block 52a remains
stationary while supporting follower lever arm 38a.
Alternatively, secondary axle 502 may be directly mounted
to support arm 42a.

In the present embodiment, the primary axes 47a and 476
are preferably disposed at an angle with respect to a hori-
zontal plane “A” underlying machine 10. Angle 6 is the
angle disposed between the angled primary axes 47a and
47b and is in the range of 135 to 165 degrees. and is
preferably 150 degrees for a chest press machine according
to the present embodiment. The primary concern with regard
to the angle © is that convergence take place in the upward.
or pushing direction. In determining the preferred angle
employed, several considerations are taken into account,
including. but not limited to, the starting and ending points
of a handles 16a and 165 (FIG. 1). which allows the correct
biomechanical positioning of the user’s wrists and forearms
to be maintained. “Proper” or “correct biomechanical
positioning,” as used herein, means that the orientation of
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the user’s wrist and forearm remains relatively constant
from the start to finish of a chest press exercise motion. i.e.,
throughout a complete range of motion. This may also mean
that it is not necessary for the user to adjust their hand
position on the handles while exercising. since the handles
do not twist. as in conventional exercise machines. These
points help determine the maximum angle 0, or in other
terms, the maximum upward convergence of the four bar
linkages 14a and 14b. In the present embodiment. the
secondary axles 50a and 50b are preferably spaced from and
are parallel to the primary axles 46a and 46b. The primary
axes 47a and 47b are also preferably disposed parallel with
respect to a plane “B”. plane “B” being perpendicular to
horizontal plane “A” (FIG. 2).

With continuing reference to FIGS. 1 and 2. the handle
lever arm 404 is the forward most component of the four bar
linkage 14a. The handle lever arm 40a is approximately 4.5
inches in length between the pivot points 44a and 48a
includes a handle 16a extending therefrom. In the present
embodiment, the follower lever arm 38a is preferably not
disposed parallel with respect to primary lever arm 36a. The
handle 16a is preferably rigidly connected to the handle
lever arm 40q, and preferably includes a first handle portion
16x extending in a first, perpendicular direction therefrom,
and a second handle portion 16y curving outwardly from the
first portion 16x, preferably at a 90° angle. and preferably
slightly downwardly. Such an arrangement enables a slight
rotational movement of the bottom end 41a of the handle
lever arm 40a in the direction of arrow *y” during operation,
resulting in a slight tilt of the handle 16a through the
complete range of motion. Such a slight tilt of the handle
assists the user in maintaining the proper biomechanical
alignment of the user’s wrist and forearm during perfor-
mance of the exercise, as previously described. The handle
164 is preferably rigidly connected to the handle lever arm
404, extends in a first, perpendicular direction therefrom,
curves outwardly, preferably at a 90° angle, and preferably
slightly downwardly. With such an arrangement. a user may
choose either a grip which is perpendicular or substantially
parallel to the handle lever arm 40q, also known as hori-
zontal or neutral grips. respectively. When a horizontal grip
is used. i.e. when the user grasps handle portions 16x so that
their hands are substantially perpendicular to the handle
lever arm 40a, as shown in FIGS. 7 and 8, then the tilted
axes maintain the correct biomechanical alignment of the
wrists. When a neutral grip is used. i.e., when the user grasps
handle portions 16y so that their hands are substantially
parallel to handle lever arm 40a, as shown in FIGS. 9 and 10.
the four-bar linkage mechanisms also enable the user to
maintain the correct biomechanical alignment of the joints.
In either case, the handle does not substantially twist or
change orientation relative to the horizontal (A) and vertical
(Z and B) planes throughout the user’s complete range of
motion, i.c., displacement of the four-bar linkage mecha-
nisms. Alternatively, the handle 16a may extend at any
orientation with respect to the handle lever arm 40a, pro-
vided the orientation allows the user to comfortably grip the
handle while preferably properly aligning the user’s hands
with respect to the user’s wrists. In the present embodiment
the handle 16a is welded to the handle lever arm 40q,
although other attachment methods may be utilized provided
that the handle 16a remains substantially stationary with
respect to the handle lever arm 40a. The handle 16a is also
preferably covered with foam for user comfort.

Referring now to FIG. 17, pulley system 56 preferably
includes a cable 58 attached at a first end to primary lever
arm 36a and attached at a second end to primary lever arm
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36b. In the present embodiment, the cable 58 is preferably
attached by pivot blocks 17a and 17b to both of the primary
lever arms 36a and 36b, respectively. As previously
discussed, the cable 58 is attached at approximately 55% of
the distance between the first pivot points 46a and 465 to the
second pivot points 44a and 44b, respectively, as measured
starting from the second pivot points 46a and 46b, in order
to increase the mechanical advantage the user has over the
weight to be lifted.

In order to effectuate movement of the selected weight by
actuation of either, or both four bar linkages. cable 58 is
routed from primary lever arm 36q, through a plurality of
secondary pulleys 6la, 615, and 6lc, respectively. and
through floating pulley 60. From floating pulley 60, the
cable 58 is routed through a plurality of secondary pulleys
614, 61e¢, and 61f for attachment to primary lever arm 36b.
Secondary pulleys 61a through 61f operate to route the cable
from attachment to the four linkages to the floating pulley 60
in an unobtrusive manner which is easy to access for
replacement or repairs, while not interfering with the exer-
cise motions of the user. It will be understood to those skilled
in the art that because pulleys 61a through 61f are utilized
to route the cable 58 to the floating pulley 60. any number
of pulleys may be utilized in a variety of orientations, as long
as routing to the floating pulley is achieved.

Floating pulley 60 preferably consists of a pulley 60a
disposed between two side plates 605 and. 60c, is connected
to a pivot block 63 at one end thereof, and is movable by
cable 58 in the direction indicated by arrow M. In operation,
a user will begin from a starting position, as shown in FIG.
9, and push on handles 16a and 16b, cither simultaneously,
or one at a time, in an outward direction, indicated by arrow
“E”. If the handles are pushed on simultaneously. as shown
in FIG. 10, both primary lever arms 362 and 365 operate to
put cable 58 in a state of tension, which in turn puts tension
on fioating pulley 60. The tension on pulley 60 is sufficient
to move the pulley in the direction of arrow M. from an
initial. at rest position, to a second. active position.
Alternatively, if the user chooses to push on only one handle
at a time, for example. handle 165, then the cable is initially
moved in the direction of arrow “D” (FIG. 17). as described
below.

Movement of handle 165, and hence, cable 58 in the
direction indicated by arrow “D” places tension on the cable.
and the tension on the cable is initially transferred to primary
lever arm 36a. During movement of handle 16, handle 16a
is preferably still grasped by the user. Therefore, the force
initially transferred to primary lever arm 36a will not
operate to move the lever arm. as the movement will be
resisted by the user’s grip on handle 16a. Alternatively. if the
user does not resist the force from cable 58. the primary
lever arm will move in the direction of arrow “F”, until such
time as roller 37a of stop arm 35a abuts primary lever arm
36a, as described above. In either case, the force exerted on
and through cable 58 will ultimately be transferred through
floating pulley 60 and will operate to move pulley 60 in the
direction of arrow M. as discussed above. The above
description is also applicable to movement of handle 16a,
with the force being initially transferred to primary lever
arm 36b. 1t will be understood to those skilled in the art that
since the pulleys are utilized to route the cable 58 to the
floating pulley 60, any number of pulleys may be utilized in
a variety of orientations, as long as routing to the floating
pulley is achieved.

Floating pulley 60 is attached at one end to cable 30 by
pivot block 63. Movement of floating pulley 60 in the
direction of arrow M, therefore. also operates to move cable
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30 in the direction of arrow M. As shown in FIG. 1, cable
30 is routed through a pulley 68a, and then through pulley
68b, attached to the exterior of weight mechanism 12. Cable
30 is then received within housing 22 of weight mechanism
12. where the cable is preferably routed through pulleys 70a
and 7056 (FIG. 17). Pulleys 70a and 70b operate to orientate
the cable above the plurality of selectable weights 24,
disposed within housing 22. Cable 30 exits the housing at an
aperture 72 where it is operatively connected to central rod
32, as described above. Again, any number of pulleys may
be utilized to route cable 30, as long as the cable is
operatively connected to central rod 32.

The operation of chest press machine 10 will now be
described with reference to FIGS. 1-17. Prior to perfor-
mance of an exercise routine, a user will first adjust seat 20
to a desired position in which the user’s feet will preferably
be in contact with floor 17. The user then selects the desired
weight for performance of the exercise by inserting pin 34
into the transverse hole of the appropriate weight plate. as
described above. Due to the off-center orientation of weight
mechanism 12 with respect to seat 20, the user may select
the weight from either a seated or a standing position. In
either case. after the weight has been selected the user
should be seated in seat 20 with the user’s back preferably
resting against support cushion 27. The direction the user is
facing is considered the forward facing direction for pur-
poses of this invention. After the user is properly seated. the
user pushes on foot start 15, with his or her foot in order to
move the four bar linkages and hence handles 162 and 165
toward the user so that the user can readily grasp either one,
or both. handles 162 and 16b. Once the user has grasped the
handles 16a and 165, in cither a horizontal or neutral grip.
the user is ready to perform a chest press exercise. As stated
above, when utilizing a neutral grip (FIG. 13 and 14) the
four-bar linkage mechanisms enable the user to maintain the
proper biomechanical alignment of the joints. If a horizontal
grip (FIG. 9 and 10) is utilized then the tilted axes maintain
the proper alignment of the wrists.

The user performs the chest press exercise by first pushing
on handles 164 and 165 in an outward direction as indicated
by arrow “X™ (FIGS. 12). As the user begins pushing in the
direction as indicated by arrow “X”, the bottom end 41 of
handle lever arm 40a begins to rotate slightly in the direction
of arrow “Y” which results in a slight tilt of handles 16z and
165 through the range of motion of the exercise. but not as
much tilt as the angular deflection of primary arms 36 and
36b. This. slight tilt is enabled by the four-bar linkage
mechanisms 14a and 14b in order to maintain proper bio-
mechanical alignment of the user’s wrist and forearm during
performance of the exercise.

As the user continues to move the handles 164 and 165 in
the outward direction. because of the orientation of the
primary axes 46a and 466 and the secondary axles 50q and
50b, the four-bar linkage mechanisms 142 and 14b travel in
planes which are tilted relative to vertical and are, therefore,
non-perpendicular with respect to the plane “A” underlying
the machine 10. as described herein above. The tilted planes
through which the four bar linkage mechanisms travel
enable the handles 16a and 165 to travel in a slightly
curvilinear upwardly converging and downwardly diverging
path. which is illustrated as “C” in FIG. 11. Such a move-
ment simulates as natural a human musculoskeletal outward
pushing motion as possible while maintaining proper bio-
mechanical alignment of the user’s joints. As the user is
pushing the handles 16a and 16b in the outward direction,
cable S8 is placed in a state of tension and floating pulley 60
is moved into the active position. as described above.
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Activation of floating pulley 60 operates to move the
selected weights vertically, in an upward direction within
housing 22. Once the user has fully extended his or her arms
as shown in FIG. 10, the user then allows handles 16a and
165 to return the handles to the starting position for the
exercise.

The handles 16a and 160 move along the same path of
travel, but in the downward direction. until the handles are
returned to the starting position. As the user allows the
handles to move toward the starting position, the four-bar
linkages travel through the tilted planes once again, this time
in the inward direction with respect to the user. While the
user is allowing handles 16a and 165, to return to the start
position. the selected weights are moving in a vertical.
downward direction, within housing 22. Once the user
reaches the starting point of the exercise. one repetition has
been completed through the range of motion of the user.

It will be understood that various modifications may be
made to the embodiment disclosed herein. For example, all
lengths and angles given are approximate and may be varied
by one of skill in the art. the machine may be utilized with,
or without a high-mass, short-travel weight stack, the
machine may be utilized with or without a seat, the primary
lever arms may be parallel without substantially effecting
the biomechanical alignment of the user’s joints. Therefore,
the above description should not be construed as limiting,
but merely as exemplifications of a preferred embodiment.
Those skilled in the art will envision other modifications
within the scope spirit of the invention.

What is claimed is:

1. A chest press exercise apparatus, comprising:

a base member for supporting the apparatus on a hori-
zontal plane and defining a first vertical plane normal
thereto and a second vertical plane orthogonal to the
first;

a support member extending from the base member;

a pair of four-bar linkage mechanisms supported by the
support member. the pair of four-bar linkage mecha-
nisms each including a primary lever arm pivotable
about a primary axis and a follower lever arm pivotable
about a secondary axis, the primary axes being dis-
posed at an angle with respect to each other and to the
second vertical plane such that the lower end of the
primary axes are tilted inwardly toward each other and
the second vertical plane,

the primary and follower lever arms lying in a common
plane tilted at an angle relative to the first vertical
plane;

a handle operatively associated with each of the four-bar
linkage mechanisms,

a weight mechanism operatively associated with the pair
of four-bar linkage mechanisms for resisting movement
of the four bar linkage mechanisms; and

wherein the primary and follower lever arms travel in the
common plane as the pair of four-bar linkage mecha-
nisms are displaced between a first position and a
second position while maintaining a correct biome-
chanical positioning.

2. The chest press exercise apparatus of claim 1, further

comprising:

a handle lever arm operatively associated with both of the
primary and follower arms of each of the pair of
four-bar linkage mechanisms.

wherein each handle extends outwardly and perpendicu-
larly from one of the handle lever arms, and curves
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outwardly and downwardly therefrom at a 90 degree
angle, such that the handles travel in a slightly curvi-
linear upwardly converging and downwardly diverging
path as the four-bar linkage mechanisms are displaced
between a first position and a second position while
maintaining a correct biomechanical positioning.

3. The chest press exercise apparatus of claim 1, wherein
the support member further comprises an extension arm and
a support arm connected to the extension arm. and the
primary and secondary axes are aligned with the support arm
such that the pair of four-bar linkage mechanisms are
pivotally supported by the support member.

4. The chest press exercise apparatus of claim 3. wherein
each four-bar linkage mechanism further comprises a handle
lever arm pivotally connected to both the primary lever arm
and the follower lever arm.

5. The chest press exercise apparatus of claim 4. wherein
each handle extends from one of the handle lever arms and
is adapted to be gripped by the hand of a user.

6. The chest press exercise apparatus of claim 5. wherein
each handle lever arm is pivotally connected to the primary
lever arm about a first pivot point and to the follower arm
about a second pivot point.

7. The chest press exercise apparatus of claim 6. wherein
the distance between the first pivot point and the second
pivot point on each handle lever arm is about 4.5 inches.

8. The chest press exercise apparatus of claim 5. wherein
each handle includes a first handle portion extending in a
first perpendicular direction from the handle lever arm. and
a second handle portion extending in a second direction
from the first handle portion, such that the handles travel in
a slightly curvilinear upwardly converging and downwardly
diverging path as the four-bar linkage mechanisms are
displaced between a first position and a second position
while maintaining a correct biomechanical positioning.

9. The chest press exercise apparatus of claim 8. wherein
the second handle portion extends outwardly and perpen-
dicularly from the first handle portion.

10. The chest press exercise apparatus of claim 9, wherein
the second handle portion curves outwardly and down-
wardly from the first handle portion.

11. The chest press exercise apparatus of claim 1. further
comprising a cable portion operatively associated with the
weight mechanism for pulling the weight mechanism,
attached at an attachment point between the first pivot point
and the second pivot point of each primary lever arm.

12. The chest press exercise apparatus of claim 4. wherein
the attachment point is about 55% of the distance between
the first pivot point and the second pivot point of the primary
lever arms. as measured starting from the second pivot point.

13. The chest press exercise apparatus of claim 12,
wherein the distance between the first pivot point and the
second pivot point on each primary lever arm is between
about 25 to about 35 inches.

14. The chest press exercise apparatus of claim 13,
wherein the distance between the first pivot point and the
second pivot point on each primary lever arms is about 30.5
inches.

15. The chest press exercise apparatus of claim 11.
wherein the primary lever arms are spaced apart from the
follower lever arms. '

16. The chest press exercise apparatus of claim 1, wherein
the primary axes are parallel to and spaced apart from the
secondary axes.

17. The chest press exercise apparatus of claim 16,
wherein the primary axes are parallel to the first vertical
plane.
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18. The chest press exercise apparatus of claim 17.
wherein the primary axes are spaced apart from the second-
ary axes by a distance of about 3.75 inches.

19. The chest press exercise apparatus of claim 18,
wherein the primary axes of each four-bar linkage are
disposed at an angle of between about 135 to about 165
degrees with respect to each other.

20. The chest press exercise apparatus of claim 19,
wherein the primary axes of each four-bar linkage are
disposed at an angle of about 150 degrees with respect to
each other.

21. The chest press exercise apparatus of claim 1. wherein
the support member is disposed at an angle with respect to
the first vertical plane.

22. The chest press exercise apparatus of claim 21,
wherein the support member is disposed at an angle of about
30 degrees with respect to the first vertical plane.

23. A chest press exercise apparatus comprising:

a base member for supporting the apparatus on a hori-
zontal plane and defining a first vertical plane normal
thereto and a second vertical plane orthogonal to the
first;

a support member extending from the base member;

a first and a second four-bar linkage mechanism. the first
and second four-bar linkage mechanisms each includ-
ing a primary lever arm pivotable about a primary axis
and a follower lever arm pivotable about a second axis.
the primary axes being disposed at an angle with
respect to each other and to the second vertical plane,
such that the lower end of the primary axes are tilted
inwardly toward each other and the second vertical
plane; ‘

the primary and follower lever arms being pivotable in a
common plane tilted at an angle relative to the second
vertical plane;

a weight mechanism operatively associated with the pair
of four-bar linkage mechanisms for resisting movement
of the four-bar linkage mechanisms; and

the support member comprising at least one post member
connected to the base member and extending upwardly
behind a seat. the first and second four-bar linkage
mechanisms being supported on the at least one post
member above and behind the seat;

wherein the primary and follower lever arms travel in the
common plane as the four-bar linkage mechanisms are
displaced between a first position and a second posi-
tion.

24. A chest press exercise apparatus comprising:

a base member for supporting the apparatus on a hori-
zontal plane and defining a first vertical plane normat
thereto and a second vertical plane orthogonal to the
first;

a support member extending from the base member;

afirst and a second four-bar linkage mechanism supported
by the support member, the first and second four-bar
linkage mechanisms each including a primary lever
arm pivotable about a primary axis and a follower lever
arm pivotable about a second axis. the primary axes
being disposed at an angle with respect to each other
and to the second vertical plane. such that the lower end
of the primary axes are tilted inwardly toward each
other and the second vertical plane;

the primary and follower lever arms being pivotable ina
common plane tilted at an angle relative to the second
vertical plane;
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wherein the primary and follower lever arms travel in the
common tilted plane as the four-bar linkage mechanism
are displaced between a first position and a second
position;

the first and second four-bar linkage mechanisms each
having a length. and each being pivotally supported at
a first selected position along the length and each
having a handle connected to a second selected position
along the length;

the apparatus including a seat which is adapted to position
a user in a disposition relative to the handles such that
the handles are manually engageable by the user for
pressing the handles between the first position and the
second position in a chest press motion.

25. A chest press exercise apparatus comprising:

a base member for supporting the apparatus on a hori-
zontal plane and defining a first vertical plane normal
thereto and a second vertical plane orthogonal to the
first;

a support member extending from the base member;

afirst and a second four-bar linkage mechanism supported
by the support member, the first and second four-bar
linkage mechanisms each including a primary lever
arm pivotable about a primary axis and a follower lever
arm pivotable about a second axis, the primary axes
being disposed at an angle with respect to each other
and to the second vertical plane, such that the lower end
of the primary axes are tilted inwardly toward each
other and the second vertical plane;

the primary and follower lever arms being pivotable in a
common plane tilted at an angle relative to the second
vertical plane;

a weight mechanism operatively associated with the pair
of four-bar linkage mechanisms for resisting movement
of the four-bar linkage mechanisms;

wherein the primary and follower lever arms travel in the
common tilted plane as the four-bar linkage mecha-
nisms are displaced between a first position and a
second position;

a handle lever arm operatively associated with each of the
primary and follower lever arms;

the handle lever arm having a manually engageable
handle for moving the four-bar linkage mechanisms
between the first and second positions. the handle being
disposed in a predetermined gripping orientation in the
first position. the operative association of the handle
lever arm with the primary and follower arms main-
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taining the handle extension in the predetermined grip-

ping orientation during displacement of the four-bar

linkage arms between the first and second positions.
26. A chest press exercise machine comprising:

a base member for supporting the apparatus on a hori-
zontal plane and defining a first vertical plane normal
thereto and a second vertical plane orthogonal to the
first;

a support member extending from the base member;

afirst and a second four-bar linkage mechanism supported
by the support member, the first and second four-bar
linkage mechanisms each including a primary lever
arm pivotable about a primary axis and a follower lever
arm pivotable about a second axis, the primary axes
being disposed at an angle with respect to each other
and to the second vertical plane. such that the lower end
of the primary axes are tilted inwardly toward each
other and the second vertical plane;

the primary and follower lever arms being pivotable in a
common plane tilted at an angle relative to a vertical
plane;

a handle operatively associated with each of the primary
and follower arms of each of the pair of four-bar
linkage mechanisms;

wherein the primary and follower lever arms travel in the
common tilted plane as the four-bar linkage mecha-
nisms are displaced between a first position and a
second position;

wherein at least one of the primary and follower lever
arms of each of the four-bar linkage mechanisms is
operatively associated with a cable and a selected
portion of a selectable weight stack, the selected por-
tion of the weight stack being displaced by a distance
upon movement of each four-bar linkage mechanisms
from a first position to a second position.

27. The apparatus of claim 26. wherein the primary and
follower lever arms each have a length, a handle being
interconnected to a first position and the cable being inter-
connected to a second position along the length of at least
one of the four-bar linkage mechanisms. the first and the
second positions being selected such that the selected por-
tion of the weight stack travels through a distance less than
about 60% of the displacement distance of the handle upon
displacement of the handle from a first position to a second
position.
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[57] ABSTRACT

A high row exercise machine includes a frame symmet-
rical with respect to a vertical midplane, a seat con-
nected to the frame adapted to support an exerciser
along the midplane in a forward facing direction, and a
pair of spaced levers pivotally connected to the frame
above and behind the seat on opposite sides of the mid-
plane. The levers pivot through vertical planes of mo-
tion which converge with respect to the forward facing
direction of the seat. Each of the rearward ends of the
levers is adapted to hold a selected weight resistance,
and each of the forward ends of the levers includes an
angled handle located in front of and above the exer-
ciser supported on the seat. An exerciser supported on
the seat reaches up and grasps the handles, with paims
facing forward, and then pulls downwardly and slightly
forwardly in a high row exercise motion to pivot the
levers against the selected weight resistances held by
the hubs.

20 Claims, 4 Drawing Sheets
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1
HIGH ROW EXERCISE MACHINE

FIELD OF THE INVENTION

This invention relates to weight training exercise
equipment. More particularly, this invention relates to
an exercise machine for exercising a muscle group
which includes the latissimus dorsi, the rhomboids, the
posterior deltoids and the biceps through a high row
motion.

BACKGROUND OF THE INVENTION

Many athletes and non-athletes utilize weight lifting
or weight training exercises to build strength and/or
bulk, to prevent injury, or to improve overall condition
and appearance. Typically, weight training exercises
are performed with either exercise machines or free
weights, i.e., barbells and weighted plates, dumbbells,
etc. For various reasons, most exercise programs incor-

10

15

porate both machines and free weights in a variety of 20

different exercise routines in order to maximize the
effect of working out a desired number of muscle
groups.

Free weights offer a number of advantages over exer-
cise machines. For instance, they are relatively inexpen-
sive in comparison to exercise machines. Free weights
are also more versatile because a variety of exercises
can be performed with one set of weights, whereas most
exercise machines are designed for only one exercise.
Even though some exercise machines accommodate
more than one exercise, the cost of these machines usu-
ally increases proportionately with the number of exer-
cises. Use of dumbbells also enables both arms to be
exercised independently. Finally, free weights are popu-
lar among many weight lifters because the lifting move-
ments are not restricted to prescribed planes of motion
or prescribed angles.

Nevertheless, there are also a number of inherent
disadvantages associated with free weights. One such
disadvantage relates to safety. Although most weight
room instructors strongly advise against an individual
working out by himself or herself, this cautionary mea-
sure is particularly important when the lifting of free
weights is involved. This is due to commonly recog-
nized dangers such as the possibility of dropping a
weight on a body part, or becoming trapped beneath a
bar, which could easily occur in exercises such as bench
press, incline press or squat. Additionally, through care-
lessness, loading and unloading of heavy weighted
plates onto the ends of a bar sometimes results in an
unbalanced bar that falls downward from its rack.

Another disadvantage associated with some free
weight exercises relates to the body positioning re-
quired to perform a prescribed maneuver. The location
of the weights with respect to the body may be awk-
ward and/or dangerous. Finally, due to gravity, for
some movements designed to exercise a muscle group in
a particular way, a weight resistance simply cannot be
applied against the muscular movement without a ma-
chine. Generally, any exercise which requires some
downward pulling movement would come under this
latter category. One particular pulling exercise move-
ment is referred to as a high row. This movement exer-
cises a muscle group which includes the latissimus dorsi,
the rhomboids, the posterior deltoids and the biceps.
Starting with arms extended above and in front of the
head, with palms pronated, or facing outwardly, the
exerciser pulls downwardly and slightly forwardly to a
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position in front of the chest against a weight resistance
applied throughout the motion. The motion is down-
ward and slightly forward, while the applied resistance
against this muscle group during the high row motion is
directed upwardly and slightly rearwardly. The elbows
move outwardly during the pulling motion.

One exercise maneuver which exercises this muscle
group through this motion is a relatively close grip pull
up performed with palms facing forward and, in an
uppermost position, with the head of the exerciser
pulled up and facing the bar. During this motion, the
weight resistance of the body applies downward force,
but there is also some rearward resistance felt by the
exerciser, because the torso moves rearwardly as the
body is pulled upwardly. With arms extended, the bar is
directly above the head. When the body is pulled up,
the bar is in front of the head. This movement also
requires some outward movement of the elbows during
pulling.

While a pull up performed this way may effectively
exercise the above-described muscle group, it has a
number of limitations. First, many people simply cannot
lift their own weight, and this manner of pull up re-
quires that the exerciser be able to lift at least his or her
weight. Second, a pull up cannot be easily performed
with one hand. One important aspect of weight training
involves the isolation of muscle groups on both sides of
an exerciser’s body, so that the arms or the legs can be
exercised independently, or simultaneously, depending
on the circumstances. Particularly during rehabilitation,
single limb exercise enables an exerciser to measure and
compare the relative strength of an injured limb to the
strength of the healthy limb, so that rehabilitation
progress can be monitored.

Some exercise machines provide a pulley/cable exer-
cise device which includes a pulley restricted bar held
at opposite ends and pulled downwardly. This device is
commonly referred to as a lat pulldown. A lat pulldown
may be used to perform several different pulldown
exercises, including a modified high row. This is done
by connecting a narrow hand grip to the bar, grasping
the grip with palms forward, leaning back and pulling
downwardly from above the head to a position in front
of the head, from either a seated or a kneeling position.
Unfortunately, this manner of performing a high row
exercise suffers from a number of deficiencies.

First, the resistance is directed upwardly, or vertical,
with no transverse resistance felt by the exerciser.
While an exerciser using this device may lean the torso
rearward during the pulldown motion, this compound
pulling/leaning movement does not apply any trans-
verse resistance to the desired muscle group. In other
words, this particular device does not track the natural
position of the muscles through the high row motion
previously described. Moreover, this machine can only
be operated one arm at a time.

Perhaps due to costs, or due to a mistaken perception
that the high row exercise motion is relatively unimpor-
tant, applicant is unaware of any exercise machine
which exercises the high row muscle group in a suffi-
cient manner.

It is an object of the invention to provide an exercise
machine which maximizes the muscular benefit attain-
able during performance of a high row motion by ap-
plying resistance against the natural body motion
throughout this movement.
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It is another object of this invention to provide a high
row exercise machine which is particularly suitable for
exercising one arm at a time.

It is another object of the invention to provide a high
row exercise machine which combines the advanta-
geous features of both free weight exercise and exercise
machines without incorporating the attendant disadvan-
tages normally associated therewith.

SUMMARY OF THE INVENTION

This invention contemplates a high row exercise ma-
chine which includes a frame, a seat connected to the
frame to support an exerciser facing a forward direction
and a pair of spaced levers pivotally connected to oppo-
site sides of the frame above and behind the seat. Rear-
ward ends of the levers provide selectable weight resis-
tances for exercising against. The forward ends of the
levers include inwardly angled handles adapted to be
grasped above the head of the seated exerciser, with the
palms directed forwardly and the thumbs pointed in-
wardly. With the handles grasped, the levers may be
pulied downwardly and slightly forwardly to a position
in front of the chest in a high row motion, thereby to
pivotally raise the respective weighted rearward ends
and move the levers through vertical planes which
converge with respect to the forward direction.

Because it has two independently pivotal levers, this
high row exercise machine enables the performance of
either simultaneous or alternate exercise of both arms.
This feature is particularly advantageous in monitoring
rehabilitation progress after an injury, where it is often
necessary to compare the relative strengths of the arms.

In a related aspect of this feature, the levers are sub-
stantially balanced, with the weight of the rearward
ends being only slightly greater than the forward ends.
As a result, for each lever, the total moment about the
pivot axis is very low, and the minimum weight that
must be exercised against, i.e., with no weight plates
supported, is very low. Therefore, and also because the
pivotal lever has substantially no friction, the weights
supported on the rearward ends of the levers closely
approximate the actual weight resistance that is exer-
cised against. This feature ‘becomes important during
the initial stages of rehabilitation, when it may be re-
quired to exercise against very low weight resistance
and keep highly accurate records of actual weight
lifted. In short, this machine facilitates the monitoring
and measuring of rehabilitation progress through very
low weight resistances.

In accordance with a preferred embodiment of the
invention, a high row exercise machine includes a frame
that is symmetric about a vertical midplane, a seat con-
nected to the frame and adapted to support an exerciser
facing a forward direction along the vertical midplane,
and a pair of levers pivotally connected to the frame
above and behind the seat. Forward ends of the levers
extend in front of the seat and include angled handles
which are adapted to be grasped and pulled down-
wardly and slightly forwardly to pivot the levers
through planes of motion which converge forwardly
toward the vertical midplane. When in an at rest posi-
tion, the rearward ends of the levers rest against the
frame, angled downwardly from horizontal. Each rear-
ward end includes an inwardly directed hub adapted to
hold at least one removable weight to enable an exer-
ciser to provide a desired weight resistance for the
levers. Each rearward end also includes a stop which
rests against the frame when in an at rest position. The
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initial angle of the at rest position determines the magni-
tude of the applied resistance felt by the exerciser dur-
ing initiation and throughout the exercise motion. The
angled handles are located above and in front of the
head of the exerciser when the levers are in the at rest
position. A pair of pads located in front of the seat
engages the upper thighs of an exerciser supported on
the seat. The pads prevent upward movement of the
exerciser during the pulldown motion. Like the seat, the
pads are vertically adjustable with respect to the frame
to accommodate exercisers of different size.

This high row exercise machine facilitates safe and
efficient performance of a high row motion to exercise
a muscle group which includes the latissimus dorsi, the
rhomboids, the posterior deltoids and the biceps. More
importantly, the structural orientation of the frame,
including the converging vertical planes of motion
through which the levers move, the locations of the
pivot points with respect to the seat, the locations of the
handles above and in front of the exerciser and the
angles of the handles with respect to the exerciser’s
body all combine to accommodate the natural musculo-
skeletal make-up of the human body. Thus, this machine
enables an exerciser to couple the exertable force
against a selected weight resistance in a manner which,
compared to a pull up or a modified pulldown exercise
performed with a pulley/chain pull-down device, feels
more compatible with the natural angles through which
the body normally moves during a high row motion.

The use of levers provides a weight resistance which
is directed upwardly and slightly rearwardly during the
motion. The converging planes of the levers and the
handle angles better accommodate the natural muscular
position of an exerciser during this motion. As a result,
maximum muscular benefits for this muscle group dur-
ing this motion are achieved with this machine. At the
same time, only a minimum amount of joint stress is felt
by the joints associated with this muscle group.

The structural orientation of this high row exercise
machine evolved from applicant’s belief that most exer-
cise machines oversimplify the musculoskeletal move-
ments of the human body. While his accumulated years
of observing and analyzing athletic movements of the
body led him to conclude that most musculoskeletal
movements are rather complex and involve multiple
joints and multiple degrees of freedom, he also recog-
nized that most exercise machines require bodily move-
ment in directions or planes that are oriented simply at
right angles or parallel to the torso of the body.

Based on these observations, and bolstered by his
opinion that the ultimate objective of any exercise ma-
chine is to provide maximum muscular benefit with
minimum joint stress, applicant perceived a need for
improvement in the design of exercise machines and
began working toward that goal. Feedback from ath-
letes who have used this inventive high row exercise
machine has confirmed that it constitutes a marked
improvement over other methods for performing a high
TOW exercise.

This high row exercise machine provides the benefits
of both free weight exercise and exercise with weight
machines, without incorporating the attendant disad-
vantages commonly associated with these methods of
exercising.

These and other features of the invention will be
more readily understood in view of the following de-
tailed description and the drawings in which:
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a high row exercise
machine in accordance with a preferred embodiment of
the invention.

FIG. 2 is a front view, looking forward, of the high
row exercise machine shown in FIG. 1.

FIG. 3 is a side view of the high row exercise ma-
chine shown in FIG. 1, depicting one of the lever arms
in an at rest position.

FIG. 4 is a plan view of the high row exercise ma-
chine shown in FIG. 1.

DETAILED DESCRIPTION OF THE
DRAWINGS

FIGS. 1-4 show a high row exercise machine 10 in
accordance with a preferred embodiment of the inven-
tion. This machine 10 includes a frame 11 made of a
number of straight and/or curved sections of heavy
duty steel that are either welded or bolted together, or
pivotally connected. A seat 13 is connected to the frame
11 along a vertical midplane 14 and adapted to support
an exerciser in a forward facing direction indicated by
directional arrow 15. Levers designated generally by
numerals 16 and 17 ar pivotally connected to the frame
11 above and behind the seat 13. The frame 11 is sym-
metric with respect to the midplane 14, and the levers
16 and 17 are located on opposite sides of the midplane
14. In describing the details of the machine 10, with
respect to forward direction 15, components which are
symmetrical with respect to midplane 14 have been
numbered so that the even numbered component re-
sides to the left of the midplane 14 and the next higher
odd number designates the corresponding symmetric
component residing on the right side of the midplane 14.

Each lever has a rearward end and a forward end.
Lever 16 includes rearward end 18 and forward end 20.
Lever 17 includes rearward end 19 and forward end 21.
Each rearward end is equipped with a hub adapted to
hold at least one removable weight and a rubber stop
adapted to coact with the frame 11 to limit downward
pivotal movement of the lever with respect to the frame
11. As shown in FIG. 1, rearward end 18 of lever 16
includes hub 22 for supporting at least one removable
weight 26 and stop 28 to coact with frame 11. Forward
end 20 of lever 16 includes a handle 30 adapted to be
grasped and pulled downwardly by an exerciser sup-
ported on the seat 13. Similarly, rearward end 19 of the
lever 17 includes hub 23 for supporting at least one
removable weight 27 thereon and stop 29. Forward end
21 of lever 17 includes handle 31.

The frame 11 is supported at the bottom by bottom
supports 34 and 35 which ar interconnected by front
brace 36 and intermediate brace 37. Preferably, front
brace 36 and intermediate brace 37 are interconnected
to bottom supports 34 and 35 by welded end plates with
through holes formed therein for bolted securement to
bottom support 34 and 35. Alternately, the end plates
could be welded, or the braces could be welded directly
to the supports. Bottom support 34 rests on base plates
38 and 40 on the left, and bottom support 35 rests on
base plates 39 and 41 on the right. The base plates may
be rubber or metal. If metal, the base plates may have
holes formed therethrough for securement of the ma-
chine 10 to a portable base, or to facilitate safe transport
of the machine 10.

A bottom connector 43 extends between front brace
36 and intermediate brace 37. First upright 44 and sec-
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ond upright 45 extend vertically upwardly from front
brace 36 and bottom connector 43, respectively. The
uprights are supported at their bottom ends by end-
welded plates. Near the top, first upright 44 bends rear-
wardly to connect to the top of second upright 45.
Second upright 45 has a chest support 47 mounted
thereon for supporting the chest of an exerciser (not
shown) during performance of a high row exercise.
Two resilient planar pieces 48 and 49 are mounted to
rearward and forward surfaces, respectively, of second
upright 45. Spaced parallel supports 50 and 51 extend
forwardly from under seat 13 and are interconnected by
a pair of horizontal spaced rods 52 which fit snugly on
opposite sides of the planar pieces 48 and 49.

To raise or lower the seat 13 with respect to upright
45, the forward end of the seat 13 is tilted upwardly
with respect to upright 45 so that the spaced parallel
bars move away from, or provide clearance from pieces
48 and 49. In this orientation, the seat 13 may be moved
upwardly or downwardly along the planar pieces 48
and 49, in a direction parallel to second upright 45.
When the forward end is subsequently tilted down-
wardly, the parallel bars 52 of the seat 13 will friction-
ally engage the planar pieces 48 and 49 to hold the seat
13 in place. Any number of other methods for providing
vertical adjustability for the seat 13 would also be suit-
able. If desired, the seat 13 could be mounted separately
on a post telescoped within a base, with a bolt and pin
connection to provide vertical adjustability for the post.

Similarly, the structural components supported on
first upright 44 and designated generally by numeral 55
prevent upward movement of an exerciser supported on
the seat 13 during a high row exercise. More particu-
larly, pads 56 and 57 are mounted to a cross bar 58 and
located in a position in front of the seat 13 to engage the
tops of the thighs of an exerciser supported on the seat
13. Cross bar 58 is welded to a middle brace 59 1o which
vertically oriented, parallel spaced plates 60 and 61 are
connected. Horizontal, parallel rods 62 interconnect the
forward ends of spaced plates 60 and 61 to engage the
forwardly and rearwardly directed surfaces of resilient
planar pieces 64 and 65, respectively, which are
mounted to the forward and rearward surfaces of first
upright 44, respectively. The vertical position of the
pads 55 and 57 may be raised or lowered with respect to
first upright 44 by manipulating the cross bar 58 and the
parallel rods 62, similar to the manner described above
for vertically adjusting seat 13 along second upright 45.

On the left side of the midplane 14, front leg 68 and
rear leg 70 extend upwardly from bottom support 34.
On the right side of the frame 11, front leg 69 and rear
leg 71 extend upwardly from bottom support 35. Rear
legs 70 and 71 include an intermediate bend adjacent the
top ends thereof, prior to connection to rearwardly
directed surfaces of front legs 68 and 69, respectively.
Rear brace 73 interconnects the rear legs 70 and 71, and
top brace 75 extends across the frame 11 between the
tops of front legs 68 and 69. Top brace 75 extends
slightly beyond each of the front legs 68 and 69. Top
brace 75 also supports the work boxes, or the structural
components which mount the levers 16 and 17. The top
brace 75 includes a centrally located forward bend to
accommodate the forward convergence of the sides of
the frame 11 and the corresponding forward conver-
gence of the vertical planes through which levers 16
and 17 move.

For each of the levers, the work box includes spaced
uprights mounted to and extending upwardly from top
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brace 75. Uprights 78 and 80 are located on the left side
of the midplane 14, while uprights 79 and 81 are located
on the right side of midplane 15. Bearings 82 and 84 are
mounted to the inward and outward directed surfaces
of uprights 78 and 80, respectively. Similarly, bearings
83 and 85 are mounted to the inwardly and outwardly
directed surfaces of uprights 79 and 81, respectively.
Axle 86 is connected between bearings 82 and 84, and
axle 87 is connected between bearings 83 and 85. The
axles pivot within the bearings to provide pivotal mo-
tion for the levers 16, 17. While any one of a number of
different bearings would work, applicant has found that
a pillow block bearing sold by Browning, and identified
as Part No. VF 28 116, has proved suitable. These bear-
ings require maintenance only once a year, maintenance
which consists of one shot of lubricating oil. Lever 16
includes a reinforcing arm 88 rigidly connected be-
tween axle 86 and lever body 90. Similarly, lever 17
includes a reinforcing arm 89 rigidly connected be-
tween axle 87 and lever body 91.

FIGS. 1 and 2 show the orientation of the handles 30
and 31 with respect to the forward ends 20 and 21,
respectively. Each of the handles 30 and 31 is actually a
bent metal rod which has been bent to form a first por-
tion which is connected to the forward end of the re-
spective lever body, and a second portion which is
grasped by an exerciser supported on the seat 13. The
two portions of each handle are separated by an angle of
about 112°, an angle designated by numeral 95 in FIGS.
1 and 2. In another manner of reference, the handle
portions are bent inwardly about 68° from a 180°
straight line. Preferably, the first portions of the handles
are received within holes machined in the forward ends
of the levers and then welded in place therein. The
second portions of the handles are oriented at angles
rotated about 84° from the rearward direction of the
respective lever body, an angle designated by numeral
96 in FIG. 4.

As shown in FIG. 3, numeral 98 designates the verti-
cal distance from the floor to the axle 86, and this dis-
tance is preferably about 70”. Each lever body has a
total length of about 60 §". The pivot point of each
lever body is located about 27" in front of the rearward
end thereof. The distance from the forward end to the
center of the bend in the lever body is about 31 §”. Due
to the weight of the reinforcing arm, the hub and the
stops, the rearward end of each lever weighs slightly
more than the forward end so that, when at rest, in an
initial at rest position, a rearward section the lever body
90 is angled about 40.5° downwardly from horizontal
(i.e., 49.5 up from vertical), an angle designated by
numeral 100. This locates the forward section of the
respective lever body at an angle of about 9.5° down-
ward from horizontal (i.e., 80.5 up from vertical), an
angle designated by numeral 99. Combined, in an at rest
position, this provides a lever body bend angle between
the forward and rearward sections of about 130° (i.e.,
49.5°4-80.5°).

In operation, an exerciser seated on seat 13, facing
direction 15 and with chest pressed against chest sup-
port 47, reaches upwardly above the head to grasp
handles 30 and 31 of levers 16 and 17, respectively, with
palms facing forward. The application of a downward
and sightly forward pulling force pivots the levers 16
and 17 with respect to the frame 11 and against the
weight resistances held by rearward ends 18 and 19,
respectively. Through this motion, the elbows move
slightly outwardly. The location of the pivot point, the
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bend in the lever body and the respective lengths of the
forward and rearward sections of the levers provide a
pivotal lever which is, initially, relatively easy to pivot.
Pivotal pulling increases in difficulty throughout the
pulling motion.

As shown best in FIG. 4 with respect to forward
direction 15, the sides of the frame 11 converge toward
vertical midplane 14. This forward convergence is des-
ignated by numeral 101 on the left and by numeral 102
on the right, and this angle of forward convergence is
preferably about 25°, These angles correspond to the
forward convergence of the vertical planes through
which the levers move.

As mentioned previously, frame 11 enables a person
to perform a high row exercise, either simultaneously
with both arms or independently, a feature which is
particularly desirable for rehabilitation.

While a preferred embodiment of the invention has
been described, it is to be understood that the invention
is not limited thereby and that in light of the present
disclosure various other alternative embodiments will
be apparent to a person skilled in the art. For instance,
the structural orientation of some parts or portions of
the frame 11 is not critical, so long as the position of the
lever pivot axes, the lever lengths, the handles, and the
converging vertical planes through which the levers
rotate are maintained. Additionally, while the particular
angles of the sides of the frame 11 and the handle angles
shown are considered to be optimum at the present
time, based upon feedback from those involved in
strength training, it is entirely possible that some further
refinements may evolve. Accordingly, it is to be under-
stood that some modification may be made without
departing from the scope of the invention as particu-
larly set forth and claimed.

In the claims:

1. A high row exercise machine comprising:

a frame;

a seat supported within the frame along a vertical
midplane and adapted to support an exerciser in
seated position facing a forward direction; and

a lever pivotally connected to the frame above and
behind the seat, the lever having a rearward end
adapted to hold a selectable weight resistance
means and a forward end extending forwardly in
front of the seat and adapted to be grasped and
pulled downwardly against the force of a selected
weight resistance means in a high row motion by
an exerciser while supported on the seat, with the
palm of the exerciser facing in the forward direc-
tion and the thumb directed toward the vertical
midplane, thereby to pivotally move the lever
along and through a vertical plane which con-
verges with respect to the forward facing direction
of the seat.

2. The high row exercise machine of claim 1 wherein
the lever plane converges with respect to the forward
facing direction of the seat at an angle of about 25°,

3. The high row exercise machine of claim 1 and
further comprising:

a handle connected to the forward end of the lever,
the handle extending inwardly from the forward
end at an angle that is non-perpendicular with re-
spect to the converging lever plane of motion.

4. The high row exercise machine of claim 3 wherein,

in an at rest position, the handle extends inwardly and
upwardly with respect to the forward end of the lever.
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5. The high row exercise machine of claim 1 and

further comprising:

a chest support for supporting the chest of an exer-
ciser seated on the seat and facing the forward
direction.

6. The high row exercise machine of claim 1 and

further comprising:

means for adjusting the vertical position of the seat
with respect to the frame.

7. The high row exercise machine of claim 1 and

further comprising:

means for restricting upward movement of the seated
exerciser during pivotal movement of the lever.

8. The high row exercise machine of claim 7 wherein

said restricting means further comprises:

a pair of spaced, downwardly directed pads located
on opposite sides of the vertical midplane, the pads
adapted to engage against portions of the upper
thighs of an exerciser supported on the seat and
facing a forward direction.

9. The high row exercise machine of claim 8 and

further comprising:

means for vertically adjusting the position of the
spaced pads with respect to the frame.

10. The high row exercise machine of claim 1 and

further comprising:

another lever pivotally connected to the frame on an
opposite side of the vertical midplane, the levers
being symmetrical to each other with respect to the
vertical midplane, thereby to provide simultaneous
exercise of both sides of an exerciser’s body
through a high row motion using both arms and
alternate high row exercise using only one armat a
time.

11. A high row exercise machine comprising:

a frame symmetrical with respect to a vertical mid-
plane;

a seat supported by the frame along the vertical mid-
plane and adapted to support an exerciser in a for-
ward facing direction; and

a pair of spaced levers pivotally connected to the
frame on opposite sides of the vertical midplane
above and behind the seat, each lever having a
rearward end adapted to hold a selectable weight
resistance and a forward end adapted to be grasped
and pulled downwardly against a selected weight
resistance through a high row motion by an exer-
ciser while supported on the seat, with the palms of
the exerciser facing in the forward direction and
the thumbs directed toward the vertical midplane,
the levers adapted to pivot through vertical planes
of motion which converge with respect to the for-
ward facing direction of the seat.

12. The high row exercise machine of claim 11

wherein each lever further comprises:

a hub located at a respective rearward end, the hub
adapted to hold at least one removable weight.

13. The high row exercise machine of claim 11 and

further comprising:
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a pair of handles, each handle located at a forward
end of a respective lever, each handie angled in-
wardly from the respective converging lever plane
of motion and at an angle non-perpendicular
thereto.

14. The high row exercise machine of claim 11
wherein each lever pivots through a vertical plane
which converges forwardly at an angle of about 25 .

15. The high row exercise machine of claim 11 and
further comprising:

a chest support mounted in vertical orientation in

front of the seat; and

means for vertically adjusting the position of the seat
with respect to the chest support.

16. The high row exercise machine of claim 11 fur-

ther comprising:

means for restricting upward movement of an exer-
ciser supported on the seat during high row pull-
down of the levers.

17. The high row exercise machine of claim 16 and

further comprising:

means for vertically adjusting the position of the
restricting means with respect to the frame.

18. The high row exercise machine of claim 11
wherein each lever includes a forward and a rearward
section and an intermediate bend located therebetween
and forward of the respective pivot axis, whereby, in an
initial at rest position, each rearward section is angled
downwardly from horizontal at an angle of about 40.5°
and each forward section is angled downwardly at an
angle of about 9.5° from horizontal.

19. The high row exercise machine of claim 18 and
further comprising:

a pair of stops, each of the stops mounted proximate
the rearward end of a respective lever and adapted
to coact with the frame to limit downward pivotal
movement of the respective rearward end.

20. A high row exercise machine comprising:

a frame symmetrical about a vertical midplane;

exerciser support means positioned proximate a cen-
ter of the frame to locate an exerciser along the
midplane in a forward facing direction;

a pair of space high row exercise means located on
opposite sides of the midplane, each high row exer-
cise means including a forward end handle adapted
to be grasped and pulied downwardly and slightly
forwardly in a high row motion against a selected
weight resistance by an exerciser while engaging
the exercise support means, with the palms of the
exerciser facing in the forward direction and the
thumbs directed toward the vertical midplane,
thereby to pivot each respective high row exercise
means about a pivot axis located above and behind
the seat, each high row exercise means adapted to
be pivoted against the respective selected weight
resistance through a vertical plane of motion which
converges with respect to the forward facing direc-

tion.
x * x ® *
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[57] ABSTRACT

A low row exercise machine includes a frame, a seat and
chest support connected to the frame along a vertical
midplane, and a paiar of levers with first ends pivotally
connected to the frame above and in front of an exer-
ciser supported on the seat. Each lever includes an
intermediately located hub for holding a selectable
weight resitance and a handle located at a second, lower
end thereof adapted to be grasped and pulled rear-
wardly through a low row exercise motion by an exer-
ciser supported on the seat. The levers pivot through
planes which converge with respect to the forward
facing direction of the exerciser. The orientation of the
frame, the seat and the levers, and particularly the con-
vergence of the levers and the angles of connection of
the handles with respect to the levers readily accommo-
date the natural musculoskeletal makeup of the human
body during the performance of a low row exercise
motion, thus maximizing the muscular benefit attainable
through performance of this exercise motion.

20 Claims, 4 Drawing Sheets
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1
LOW ROW EXERCISE MACHINE

FIELD OF THE INVENTION

This invention relates to a low row exercise machine
for exercising a muscle group that includes the latissi-
mus dorsi, the rhomboids, the posterior deltoid, the
trapezius and the biceps.

BACKGROUND OF THE INVENTION

Many athletes and non-athletes utilize weight lifting
or weight training exercises to build strength and/or
bulk, to prevent injury, or to improve overall condition
and appearance. Typically, weight training exercises
are performed with either exercise machines or free
weights, i.e., barbells and weighted plates, dumbbelis,
etc. For various reasons, most exercise programs incor-
porate both machines and free weights in a variety of
different exercise routines in order to maximize the
effect of working out a desired number of muscle
groups.

Free weights offer a number of advantages over exer-
cise machines. For instance, they are relatively inexpen-
sive in comparison to exercise machines. Free weights
are also more versatile because a variety of exercises
can be performed with one set of weights, whereas most
exercise machines are designed for only one exercise.
Even though some exercise machines accommodate
more than one exercise, the cost of these machines usu-
ally increases proportionately with the number of exer-
cises. Use of dumbbells also enables both arms to be
exercised independently. Finally, free weights are popu-
lar among many weight lifters because the lifting move-
ments are not restricted to prescribed planes of motion
or prescribed angles.

Nevertheless, there are also a number of inherent
disadvantages associated with free weights. One such
disadvantage relates to safety. Although most weight
room instructors strongly advise against an individual
performing weight training exercises alone, this cau-
tionary measure is particularly important when the
lifting of free weights is involved. This is due to com-
monly recognized dangers such as the possibility of
dropping a weight cn a body part, or becoming trapped
beneath a bar, which could easily occur in exercises
such as bench press, incline press or squat. Additionally,
through carelessness, loading and unloading of heavy
weighted plates onto the ends of a bar sometimes resuits
in an unbalanced bar that falls downward from a rack.

Another danger associated with some free weight
exercises relates to the body positioning required to
perform a prescribed maneuver. For instance, the most
efficient way to perform an exercise referred to as a low
Tow exercise is with a weighted barbell or dumbbelis
held in the hands, in front of the body, with the back
bent and arms extended downwardly. The barbell is
pulled upwardly toward the chest. This free weight,
low row exercise is beneficial from a purely muscular
viewpoint. However, it is also dangerous and/or awk-
ward because of the position of the body with respect to
the barbell during the exercise maneuver. The required
bending of the back places the lower back muscles and
the spine in a particularly vulnerable position during
performance of this exercise in the described manner.

It might be said that the potential for injury from
performing a low row exercise with free weights far
outweighs the attainable muscular benefits. For this
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reason, many individuals simply do not perform this
exercise.

Another disadvantage associated with this exercise
relates to the fact that the weight resistance, or oppos-
ing force that is exercised against, is always directed
vertically downward by gravity. This limits the manner
in which the weight resistance may be applied to the
low row muscle group during the prescribed muscular
movement. The resistance acted against throughout the
motion does not correlate in any way to the strength
curve for the low row muscle group.

While the benefit of performing a free weight low
row exercise may be questionable, it also seems that the
relatively high cost of exercise machines has effectively
diminished the incentive to design and develop an exer-
cise machine dedicated solely to exercising the low row
muscle group in an effective, injury-free manner. As a
result, although many exercise machines do provide
some tangential muscular benefit for the low row mus-
cle group, none are designed specifically for the pur-
pose of optimally isolating the low row muscle group to
maximize muscular benefit.

It is an object of this invention to provide a low row
exercise machine which simulates exercise with free
weights but without the disadvantages normally associ-
ated therewith.

It is another object of this invention to provide an
exercise machine which optimally isolates the low row
muscle group to maximize muscular benefit during per-
formance of a low row movement.

SUMMARY OF THE INVENTION

This invention contemplates a low row exercise ma-
chine with a frame, a seat and chest support connected
to the frame along a vertical midplane and a pair of
levers pivotally connected to the frame in front of the
seat. Each lever has an upper end pivotally connected
to the frame above and in front of the seat, an intermedi-
ate hub for holding a preselected weight resistance and
a handle at a lower end adapted to be grasped and
pulled rearwardly in a low row exercise motion by an
exerciser supported on the seat. The levers pivot
through planes which converge with respect to the
forward facing direction of the seat.

Movement of the levers through a low row, arcuate
and upward exercise motion exercises a muscle group
which includes the latissimus dorsi, the rhomboids, the
posterior deltoid, the trapezius and the biceps. This low
row exercise machine provides maximum muscular
benefit for this muscle group in a manner which is safe
and efficient. Moreover, this low row exercise machine
simulates a free weight exercise because the levers
move through forwardly converging planes which ac-
commodate the natural musculoskeletal makeup of the
human body.

More particularly, the natural musculoskeletal
makeup of the body is accommodated by the structural
orientation of the levers, the lever axes of pivotal move-
ment and the handles connected to the levers. The par-
ticular combination of all of these structural aspects
results in a machine which, based upon feedback from a
number of individuals involved in the field of strength
training, more naturally couples the muscular exertion
of the low row exercise motion against a preselected
weight resistance and in a direction of motion that is
compatible with the musculoskeletal structural makeup
of the body.
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Because it has two independently pivotal levers, this
low row exercise machine enables the performance of
either simultaneous or alternate exercise of both arms.
This feature is particularly advantageous in monitoring
rehabilitation progress after an injury, where it is often
necessary to compare the relative strengths of the arms.

In a related aspect of this feature, the angle of connec-
tion of the sections of the lever and the location of the
weight supporting hub are substantially counterbal-
anced. As a result, for each lever, the total moment arm
about the lever pivot axis is close to zero when no
weights are on the hub. The minimum weight that must
be exercised against, i.e., with no weight plates sup-
ported, is very low. Therefore, and also because the
bearings that support the pivotal levers have substan-
tially no friction, weights supported on the levers
closely approximate the actual weight resistance that is
exercised against, a feature that is not always true of
many cam and chain or pulley exercise machines. This
feature becomes important during the initial stages of
rehabilitation, when it may be required to exercise
against very low weight resistance and keep highly
accurate records of actual weight lifted.

In accordance with a preferred embodiment of the
invention, a low row exercise machine includes a frame,
a seat and chest support connected to the frame along a
vertical midplane and a pair of levers having upper ends
pivotally connected to the frame on opposite sides of
the midplane. Intermediate portions of the levers in-
clude hubs for holding weighted plates. Handles con-
nected at angles to the lower ends of the levers provide
natural grasping positions for coupling applied, low
row pulling force along two planes of lever motion
which converge with respect to the forward facing
direction of the seat. Stops mounted on the levers coact
with the frame to limit further downward pivotal move-
ment of the levers.

The outer vertical planes of pivotal movement natu-
rally accommodate the structure of the human body
relative to the pulling motion utilized in a low row
motion. As a result, a person supported on the seat is
able to maximize the muscular benefits attainable by
performing a low row exercise, while minimizing joint
stress. Use of this invention provides exercise for the
low row muscle group in a manner that does not stress
joints or skeletal structure associated with this muscle
group.

The structural orientation of this low row exercise
machine evolved from applicant’s belief that most exer-
cise machines oversimplify the musculoskeletal move-
ments of the human body. While his accumulated years
of observing and analyzing athletic movements of the
body led him to conclude that most musculoskeletal
movements are rather complex and involve multiple
joints and multiple degrees of freedom, he also recog-
nized that most exercise machines require bodily move-
ment in directions or planes that are oriented simply at
right angles or parailel to the torso of the body. Based
on these observations, and bolstered by his opinion that
the ultimate objective of any exercise machine is to
provide maximum muscular benefit with minimum joint
stress, applicant perceived a need for improvement in
the design of exercise machines and began working
toward that goal. Feedback from athletes who have
used this low row exercise machine has confirmed that
it constitutes a marked improvement over pre-existing
machines or free weight methods for performing a low
TOW exercise.
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This low row exercise machine provides the benefits
of both free weight exercise and exercise with weight
machines, while avoiding the attendant disadvantages
commonly associated with these methods of exercising.

With this machine, the moment arm about the pivot
point is lowest upon initiation of the pulling motion,
then the moment arm increases to 2 maximum and then
finally, the moment arm decreases somewhat. This “re-
sistance curve” is produced by the initial starting angle
of the weight supporting segment of the levers. It is
believed that this resistance curve substantially matches
the strength curve of the low row muscle group, and
that this feature enables this low row exercise machine
to maximize muscular benefit attainable during perfor-
mance of a low row motion.

These and other features of the invention will be
more readily understood in view of the following de-
tailed description and the drawings in which:

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a low row exercise
machine in accordance with a preferred embodiment of
the invention.

FIG. 2is a plan view of the low row exercise machine
shown in FIG. 1.

FIG. 3 is a side view of the low row exercise machine
shown in FIG. 1.

FIG. 4 is a front view of the low row exercise ma-
chine shown in FIG. 1.

DETAILED DESCRIPTION OF THE
DRAWINGS

FIGS. 14 show a low row exercise machine 10 in
accordance with a preferred embodiment of the inven-
tion. This machine 10 includes a frame 11 made of a
number of straight and/or curved sections of heavy
duty steel that are either welded or bolted together, or
pivotally connected. Overall, the front to back dimen-
sion of the machine 10 is about 52", the width is about
57", and the height is about 64’'. A seat 13 and a chest
support 14 are connected to the frame 11 along a verti-
cal midplane 16 (best shown in FIG. 2) which bisects
the machine 10. The machine 10 is symmetric with
respect to the vertical midplane 16. Generally, in this
description, even numbers are used to designate parts on
the left side of the midplane 16, and odd numbers are
used to designate parts on the right side of the midplane,
as viewed looking forwardly from seat 13 in FIG. 1.

Levers 18 and 19 are connected to the frame 11 on
opposite sides of the midplane 16, and located in front of
the seat 13 and chest support 14. Levers 18 and 19 have
first ends 22 and 23, respectively, which are pivotally
connected to the frame 11. Each lever includes an inter-
mediately located hub for supporting one or more
weighted plates, and a handle connected at an angle to
a lower end thereof. As shown in FIG. 1, lever 18 in-
cludes hub 24 which supports weight 26, and handle 28
is adapted to be grasped and pulled by an exerciser (not
shown) supported on the seat 13 during a low row
exercise motion. Lever 19 includes hub 25 which sup-
ports weight 27, and handle 29. More particularly, each
lever is made up of upper and lower connected metal
segments. Lever 18 includes upper segment 30 and
lower segment 32, while lever 19 includes upper seg-
ment 31 and lower ségment 33. The angle of connection
between the upper and lower segments of levers 18 and
19 is preferably about 80°.
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Levers 18 and 19 further include outwardly extend-
ing stops 34 and 35, respectively which coact with pads
36 and 37, respectively, mounted on the frame 11 to
restrict further downward pivotal motion of the levers
when in an at rest position. For additional structural
support, each of the levers also includes a brace which
spans diagonally between the first and second segments.
Lever 18 includes brace 38, and lever 19 includes brace
39.

The frame 11 of the machine 10 further includes side
bottom pieces 42 and 43 and center bottom piece 44.
Upright 45 extends upwardly from center bottom piece
44. Upright 45 supports seat 13 and chest support 14.
Preferably, connection between upright 45 and center
bottom piece 44 is by bolting of a plate 47 welded to a
bottom end of the upright 45. The seat 13 is vertically
adjustable along upright 45. To provide adjustability,
parallel surfaces 49 and 50 sandwich the front and back
surfaces of upright 45, and these surfaces frictionally
engage parallel, spaced bars connected transversely
between forwardly extending connectors 52 and 53
(FIG. 2) which support the bottom of seat 13.

Center bottom piece 44 is preferably connected at its
outermost end by bolts to bottom pieces 42 and 43 via
plates 58 and 59 welded at forwardly converging an-
gles. The four outermost corners of the frame 11 are
also supported on similarly sized plates 61, 62, 63 and
64, which facilitate secured placement of the machine
10 in an exercise room, or during transportation.

Each side of the frame 11 includes a straight, rear leg
rigidly connected at a forwardly extending angle and a
front leg rigidly connected at a rearwardly extending
angle. As shown in FIG. 1, rear leg 66 and front leg 68
are located on one side of the machine 10, and rear leg
67 and front leg 69 are located on an opposite side of the
machine 10. Diagonal braces 70 and 71 extend between
the respective bottom piece and front legs of the ma-
chine. An intermediate brace 72 extends horizontally
between front legs 68 and 69 and a center support 73
extends between the intermediate brace 72 and upright
45.

Upper portions of front legs 68 and 69 bend rear-
wardly toward the respective rear legs 66 and 67. Upper
ends of the rear legs are welded to the bottom surfaces
of the rearward bent portions of the front legs. Upper-
most portions 76 and 77 of front legs 68 and 69 extend
beyond the tops of the welded rear legs 66 and 67,
respectively. A forwardly and downwardly curved
brace 79 extends between the tops of rear legs 66 and 67.
Preferably the angle of bend of the curved brace 79 is
about 145°, as shown best in FIG. 2. Rearwardly and
upwardly extending members 82 and 83 are weélded to
the top surface of curved brace 79, and members 82 and
83 are located opposite from inwardly directed surfaces
of uppermost portions 76 and 77, respectively. Axles 84
and 85 extend horizontally between uppermost portion
76 and member 82 and uppermost portion 77 and mem-
ber 83, respectively, and the axles are connected thereto
at their ends by bearings (not shown). Preferably, the
bearings used are pillow block bearings sold by
Browning, Part No. VF2S16. These bearings require
maintenance only once a year, maintenance which con-
sists of one shot of lubricating oil per year. Axles 84 and
85 are rigidly secured to upper segments 30 and 31,
respectively, of levers 18 and 19.

Each of the axles is oriented perpendicular with an
outer plane of vertical motion through which a respec-
tive lever moves when it is pulled by the exerciser. This
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is most clearly shown in FIG. 2. Angles 88 and 89 desig-
nate the angles of convergence of the sides of the frame
11 with respect to the forward facing direction of the
seat 13 and chest support 14. This angle is preferably
about 17°, As described previously, the convergence of
the outer planes of lever movement more naturally
accommodate the musculoskeletal makeup of the
human body during performance of a low row exercise
motion. FIG. 2 also shows the angle of connection of
each of the handies 28 and 29 to its respective lever 18
or 19. Preferably, each handle is made of metal and
curved at one end which is then welded within a recess
at the lower end of a respective lever. Opposite ends of
the handles angle upwardly and forwardly with respect
to the frame so that the handles are not perpendicular to
the bottoms of the levers. Each handle is bent at an
angle of about 80°, an angle designated by numeral 98
and shown best in FIG. 2. The free end of each lever is
displaced angularly downwardly from the respective
lower segment at an angle of about 80°, an angle desig-
nated by numeral 99 and shown best in FIG. 4.

FIG. 3 shows a side view of the low row exercise
machine 10 in accordance with a preferred embodiment
of the invention. Numeral 90 designates the vertical
distance between bottom piece 42 and axle 84, a dis-
tance which is preferably about 594", FIG. 3 also shows
the preferable angle of connection between upper seg-
ment 30 and lower segment 32 of lever 18. This angle is
designated by numeral 92 and, as mentioned previously,
is preferably about 80°. Upper segment 30 has a prefera-
ble length of about 23", and lower segment 32 has a
preferable length of about 324". The distance along
upper segment 30 between axle 84 and the location of
connection with lower segment 32 is designated by
numeral 94, and is preferably about 163”. When in an at
rest position, lever 18 is situated such that upper seg-
ment 30 resides at an angle of about 65° displaced from
vertical, an angle designated by numeral 96.

The initial starting angle, the lengths of the upper and
lower segments and the angle of connection therebe-
tween combine to provide a lever 18 which feels un-
weighted when there are no plates on the hub. As a
result, as explained earlier, this facilitates exercise of
very low weights, and is particularly useful during reha-
bilitation of an injury. It also provides a lever 18 which
has its minimum moment arm upon initiation of pulling
during a low row exercise. The moment arm increases
until segment 30 is horizontal, and then it decreases
again. Lever 19 utilizes the same structural orientation
as lever 18.

Because this machine 10 utilizes two independently
pivotable levers 18 and 19, independent exercise of both
arms through a low row exercise motion is possible.
FIG. 4 shows a front view of the exercise machine 10 in
accordance with a preferred embodiment of the inven-
tion.

While a preferred embodiment of the invention has
been described, it is to be understood that the invention
is not limited thereby and that in light of the present
disclosure, various other alternative embodiments will
be apparent to a person skilled in the art. For instance,
the structural orientation of some parts or portions of
the frame 11 is not critical, so long as the positioning of
the lever pivot points, the lengths of the lever sections,
handles, the seat and chest support and the vertical
planes of motion are maintained. Additionally, while
the particular angles shown in this application are con-
sidered to be optimum at this point in time, based upon
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feedback from those involved in strength training, it is
entirely possible that some further refinements may
evolve. Accordingly, it is to be understood that changes
may be made without departing from the scope of the
invention as particularly set forth and claimed.

I claim:

1. A low row exercise machine comprising:

a frame;

a seat connected to the frame along a vertical mid-
plane and adapted to support an exerciser in a for-
ward facing direction; and

a lever having a first end pivotally connected to the
frame in front of and above the seat, the lever also
including weight supporting means adapted for
holding a selectable weight resistance, the lever
further having a second end adapted to be grasped
by the hand of an exerciser supported on the seat
and pulled toward the seat in a low row exercise
motion, the second end adapted to be grasped so
that the thumb of the hand is directly generally
inwardly toward the midplane and the palm of the
hand is directed generally downwardly, the lever
being pivotal through a plane of motion which
converges with respect to the forward facing direc-
tion of the seat so that the hand moves away from
midplane when pulled toward the seat.

2. The low row exercise machine of claim 1 wherein
said pivotal plane of motion converges at an angle of
about 17°,

3. The low row exercise machine of claim 1 and fur-
ther comprising:

a chest support connected to the frame in front of the
seat to support the chest of the exerciser during
performance of a low row exercise.

4. The low row exercise machine of claim 1 and fur-

ther comprising:

a handle connected to the second end of the lever at
an angle other than 90°.

§. The low row exercise machine of claim 4 wherein

the lever further comprises:

a first segment having upper and lower ends, the
upper end pivotally connected to the frame and
weight supporting means located at the lower end;
and

a second segment rigidly connected to the first seg-
ment between said upper and lower ends, and the
handle connected to a bottom end of the second
segment.

6. The low row exercise machine of claim § wherein
said second segment further includes an outwardly ex-
tending stop adapted to coact with the frame to limit
downward pivotal motion of the lever with respect to
the frame.

7. The low row exercise machine of claim 1 wherein
said weight support means comprises a hub rigidly con-
nected to the lever.

8. The low row exercise machine of claim 1 wherein
the seat is vertically adjustable with respect to the
frame.

9. The low row exercise machine of claim 1 and fur-
ther comprising:

a second lever pivotally connected to the frame and
symmetric with the first lever with respect to the
vertical midplane.

10. The low row exercise machine of claim 9 wherein
both levers pivot through planes of motion which con-
verge at angles of about 17° with respect to the forward
facing direction of the seat.
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11. A low row exercise machine comprising:

a frame;

a pad connected to the frame along a vertical mid-
plane and adapted to support an exerciser in a for-
ward facing direction;

a pair of levers located on opposite sides of the mid-
plane, each lever including a first end pivotally
connected to the frame above and in front of the
pad, each lever further including an intermediately
connected hub adapted to hold a selectable weight
resistance and a handle at a second end thereof,
below the pad, adapted to be grasped and pulled in
a low row exercise motion by the hand of an exer-
ciser supported by a rearwardly directed surface of
the pad, each handle adapted to be grasped so that
the thumb of the respective hand is directed gener-
ally inwardly toward the midplane and the palm of
the hand is directed generally downwardly, the
levers pivotal through outer planes of motion
which converge toward the midplane with respect
to the front of the pad so that the hands move away
from the midplane when pulled toward the seat.

12. The low row exercise machine of claim 11 and
further comprising:

a seat connected to the frame behind the pad for
supporting the exerciser during performance of the
low row exercise.

13. The low row exercise machine of claim 12

wherein the seat is vertically adjustable.

14. The low row exercise machine of claim 11
wherein the outer planes of pivotal motion converge at
angles of about 17°.

15. The low row exercise machine of claim 11
wherein each of the lever handles is connected to a
respective second end at an angle other than 90°,

16. The low row exercise machine of claim 11
wherein each lever further includes:

an upper segment pivotally connected to the frame
and adapted to support a hub and a lower segment
connected to the upper segment at an angle and
adapted to support the respective handle; and

a brace segment connected between said first and
second segments.

17. The low row exercise machine of claim 16
wherein each lever further includes an outwardly ex-
tending stop located on a lower segment thereof
adapted to coact with the frame to limit downward
pivotal movement of the respective lever with respect
to the frame.

18. The low row exercise machine comprising:

a frame; ’

a seat and support connected to the framie along a

vertical midplane; and

a pair of low row exercise means, each low row exer-
cise means pivotally connected to the frame on
opposite sides of the midplane above and in front of
the seat and support, each pair of low row exercise
means including a handle located below the sup-
port and adapted to be grasped and pulled rear-
wardly toward the support in a low row exercise
motion by the hand of an exerciser seated on the
seat and supported against the support, each handle
adapted to be grasped so that the thumb of the
respective hand is directed generally inwardly
toward the midplane and the palm of the hand is
directed generally downwardly, pivotal movement
of each low row. exercise means occurring in a
plane which converges with respect to the forward
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facing direction of the seat so that the hands move
away from the midplane when pulled toward the
seat.
19. The low row exercise machine of claim 18 4
wherein each low row exercise means further includes a
handle connected to a lower end thereof at an angle
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other than 90° to accommodate natural musculoskeletal
makeup of a person performing a low row exercise.
20. The low row exercise machine of claim 18
wherein the outer planes of pivotal movement converge
with respect to the forward facing direction of the seat

at angles of about 17°.
] * £ % % *
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1
ROWING EXERCISE MACHINE

FIELD OF THE INVENTION

This invention relates to an improved rowing exer-
cise machine that accommodates the musculoskeletal
makeup of a person.

BACKGROUND OF THE INVENTION

Many athletes and non-athletes utilize weight lifting
or weight training exercises to build strength and/or
bulk, to prevent injury, or to improve overall condition

and appearance. Typically, weight training exercises

are performed with either exercise machines or free
weights, i.e., barbells and weighted plates, dumbbells,
etc. For various reasons, most exercise programs incor-
porate both machines and free weights in a variety of
different exercise routines in order to maximize the
effect of working out a desired number of muscle
groups.

On one hand, free weights offer a number of advan-
tages over exercise machines. For one, they are rela-
tively inexpensive in comparison. Free weights are also
more versatile because a variety of exercises can be
performed with one set of weights, whereas most exer-
cise machines are designed for only one exercise. For
those exercise machines which do provide for more
than one exercise, cost usually increases proportion-
ately with the number of exercises. Another advantage
may be more psychological than actual, but many
“power™ lifters simply prefer the lifting and moving of
heavy weighted plates, or the “feel” of free weights.
Finally, free weights are popular among many weight
lifters because the lifting movements are not restricted
to prescribed planes of motion and at prescribed angles
determined by a machine.

However, there are a number of inherent disadvan-
tages associated with free weights. One such disadvan-
tage relates to safety. Although most weight room in-
structors strongly advise against an individual working
out by himself or herself, this cautionary measure is
particularly important when the lifting of free weights is
involved. This is due to commonly recognized dangers
such as the possibility of dropping a weight on a body

part, or becoming trapped beneath a bar, which could

easily occur in exercises such as bench press, incline
press or squat. Additionally, through carelessness, load-
ing and unloading of heavy weighted plates onto the
ends of a bar sometimes results in an unbalanced bar that

. falls downward from its rack.

For this reason, a number of “leverage” machines
have been developed over the past few years in an effort
to combine the safety advantages of an exercise ma-
chine with the feel and psychological “lift” provided by
free weights. One such machine is referred to as a row-
ing exercise machine. This enables an exerciser to per-
form an exercise commonly referred to as a “rowing
exercise.” While supported upon a seat connected to a
frame, the exerciser leans forward and grasps the two
handies of a lever which holds a barbell with weighted
plates. By pulling the handles rearwardly, the weight is
pivoted upwardly, toward the exerciser.

While this lever rowing exercise machine represents
an advantage over the prior alternative, that of perform-
ing a rowing exercise without the benefit of a machine
and at greater injury risk, even this lever rowing exer-
cise machine suffers from a subtle disadvantage that
most weight lifters apparently have assumed to be in-
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herent with all exercise machines. That is, the planes
and angles of prescribed movement do not seem quite
right in relation to the musculoskeletal structure of a
normal person. In short, this lever rowing exercise ma-
chine does not seem to “fit” the human body. As a
result, some individuals experience excessive joint stress
or compression from use of this machine, or machines of
this type.

Moreover, although the prior lever rowing exercise
machine could be used to exercise one arm at a time, it
was not designed specifically for that purpose. As a
result, performance of one-handed rowing exercise on
this machine may even further accentuate the awk-
wardness that is felt by an exerciser. This is particularly
disadvantageous during rehabilitation, when it is often
desirable to monitor and compare the relative strength
of a previously injured, recovering limb with a healthy
limb.

It is therefore an object of the invention to provide an
improved rowing exercise machine which, compared to
prior machines, more naturally accommodates the mus-
culoskeletal movements of a person’s body.

It is another object of the invention to provide an
improved rowing exercise machine that maximizes the
exercise benefit attainable during a rowing motion
while minimizing skeletal or joint stress.

It is still another object of the invention to provide an
improved rowing exercise machine with increased ver-
satility in exercising one arm at a time.

SUMMARY OF THE INVENTION

This invention contemplates a rowing exercise ma-
chine with a frame, a seat supported by the frame and
two, independently movable levers that are pivotally
connected to the frame in front of the seat. The ends of
the levers have handles that are grasped and pulled
rearwardly, either independently or simultaneously, to
pivotally raise, with respect to the frame, weighted
plates supported on hubs at the lower ends of the levers.

The frame has sides that converge toward the front of
the machine and diverge in the rearward direction. The
levers are mounted to the converging frame sides and
move through corresponding, forward converging
planes. When compared to prior rowing exercise ma-
chines, the outer planes of movement of this machine
more naturally accommodate the musculoskeletal struc-
ture of the human body. Moreover, by providing two
independently operable levers that are designed to
match the natural movement of muscles of one side with
respect to the entire body, this improved rowing exer-
cise machine is particularly suitable for rehabilitation
after an injury.

In accordance with the objects of this invention, a
rowing exercise machine preferably includes a frame, a
seat and a forwardly declined support brace connected
to the frame and two levers, each lever pivotally con-
nected to a forwardly converging side of the frame.
Each lever has a handle located at its upper end and a
weight supporting hub connected to a lower end. The
lever pivot axes are located above and in front of the
seat and are perpendicular to their respective sides of
the frame. When the handles are grasped and pulled
rearwardly and upwardly, the arcuate paths traversed
by the handles and the levers lie along vertical planes
that diverge rearwardly with respect to the seat.

Initially, when the levers are at rest, the handles are
closest to one another, and they move farther apart as
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the rowing motion progresses. The angled orientation
of the levers and the handles with respect to the for-
ward facing direction of the seat, along with the de-
clined angle of the chest brace, places the exerciser in a
natural position for coupling the applied pulling motion
of the rowing exercise along two outer planes of motion
that seem to more naturally accommodate the structure
of the human body, relative to this maneuver. As a
result, a person supported on the seat is able to maxi-
mize the muscular benefits during a rowing motion.

The evolution of this rowing exercise machine re-
sulted from years of study, by the inventor, of athletic
movements of the body relative to commonly per-
formed weight training maneuvers. Based on his obser-
vations and experience in both fields, he concluded that
most athletic movements involve compound motion of
multiple joints, while exercise machines are designed
for movements that are perpendicular or parallel to the
torso. According to this view, most exercise machines
oversimplify the body’s movements, and there is a genu-
ine need for improvement. Based upon feedback from
athletes and other individuals involved in weight train-
ing, the rowing exercise machine of this invention con-
stitutes a significant improvement over prior rowing
machines.

This rowing exercise machine provides the benefits of
both free weights and exercise machines without the
attendant disadvantages commonly associated with
cither of these methods of exercising.

For this rowing exercise machine, the resistance vari-
ation through the course of the rowing movement is
similar to the resistance variation provided by the prior
lever type rowing machine. However, it is not identical.
The angles and lengths of the forward ends of the levers
and the locations of the pivot axes with respect to the
seat and the chest brace have been structurally arranged
to make it slightly easier to initiate the rearward rowing
motion, and slightly more difficult to continue move-
ment once the motion has been initiated, and then easier
again at the end of the motion. This compensates for the
initial acceleration that is required to commence the
pulling force and the reduction in force caused by the
momentum of a moving lever, and a terminal decelera-
tion at the end of the movement. This differs from the
one known prior lever rowing machine, which seems to
become progressively more difficult through the row-
ing motion.

These and other features of the invention will be
more readily understood in view of the following de-
tailed description and the drawings in which:

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a rowing exercise
machine in accordance with a preferred embodiment of
the invention.

FIG. 2 is a top view of the exercise machine shown in
FIG. 1, with both exercise levers located in an at rest
position.

FIG. 3 is a side view of the rowing exercise machine
shown in FIG. 2.

FIG. 4 is a rear view of the rowing exercise machine
shown in FIG. 2.

FIG. 5is a perspective view of an alternative embodi-
ment of the invention with an exerciser seated on the
machine performing a rowing exercise.
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DETAILED DESCRIPTION OF THE
DRAWINGS

FIGS. 14 show a rowing exercise machine 10 in
accordance with the preferred embodiment of the in-
vention. Machine 10 includes a frame 11 made of a
number of straight and/or curved sections of heavy
duty steel that are either welded or boited together, or
pivotally connected. Exercise levers 14 and 15 are piv-
otally connected to the frame 11 and pivot about pivot
axes 16 and 17, respectively. An exerciser 18 (see FIG.
5) grasps handles 20 and 21 to pivot levers 14 and 15 in
an upward direction. When grasping, the paims of the
exerciser 18 face inwardly, perpendicular to the for-
ward facing direction of the exerciser 18, and the
thumbs point in an upward direction. The lower ends of
the levers 14 and 15 include hubs 22 and 23, respec-
tively, which are adapted to hold one or more remov-
able weights 24.

During the performance of a rowing exercise on this
machine 10, the exerciser 18 is supported on a seat 25
that is connected to the frame 11. While supported on
the seat 25 in a direction facing the levers 14 and 15, the
exerciser 18 leans forwardly against the chest brace 26
and pulls the levers rearwardly against the weight sup-
ported upon the hubs 22 and 23, respectively.

The frame 11 is longitudinally symmetric about a
vertical midplane 27, shown more clearly in FIG. 2.
Each side of the frame 11 includes bottom support that
is connected to and supportive of front and rear legs. As
shown in FIG. 1, bottom leg 28 is connected to, and
supports front leg 30 and rear leg 32 on the left side of
the machine, as viewed by an exerciser 18 supported on
seat 25. Similarly, the right side of the machine includes
bottom support 29 and front leg 31 and rear leg 33.

A front brace 35 connects the forward ends of bottom
supports 28 and 29. The front brace 34 includes a cen-
trally located bend 354 where it intersects vertical mid-
plane 27. A rear brace 36 also connects bottom supports
28 and 29. As shown in FIG. 1, the ends of rear brace
36, and the forward ends of bottom supports 28 and 29
have plates welded thereon, with bolts (not shown)
extending therethrough to provide connection. Prefera-
bly, the frame 11 is supported upon outer plates 38, 39,
40 and 41 (FIG. 2) welded to the outermost corners of
the machine. Bolt holes through these plates enable the
machine 10 to be secured in place, or secured to a re-
movable frame during transportation.

A lateral brace 43 extends through midplane 27 and is
connected to inside surfaces of front legs 30 and 31. An
upright 44 extends upwardly from rear brace 36. The
upright 44 supports both the seat 25 and the brace 26.
For additional stability, a diagonal brace 45 extends
between lateral brace 43 and upright 44. As shown
more clearly in FIG. 3, upright 44 bends forwardly at
point 46 between seat 25 and chest brace 26. Chest
brace 26 is connected to the upper end of upright 44 by
welded plates 47 and 48, preferably declining forwardly
at an angle of about 15°. The seat 25 is supported upon
arm 50 which is rigidly connected between plates 53
and 54. Plates 53 and 54 are connected to each other by
a pair of spaced rods 55 and 56 that frictionally engage
a pair of spaced pads 57 and 58 mounted to upright 44. .
This enables seat 2 to be vertically adjustable along
upright 44 to accommodate different heights.

A connective structure for pivotally supporting the
levers 14 and 15 are located, on each side of the frame,
where the front and rear legs contact each other. As
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best shown in FIG. 4, on the left side of the frame, a
horizontally oriented support 60 connected between the
upper ends of front leg 30 and rear leg 32. A pair of
plates 62 and 64 are rigidly connected to the ends of the
support 60. The plates 62 and 64 extend upwardly, and
have bearings 68 and 70 connected to facing surfaces
thereof along axis 16. An axle 72 rigidly connected to
lever 14 seats within the bearings 68 and 70 to render
the lever 14 pivotal about axis 16. Similarly, on the right
side of the frame, horizontal support 61 is connected to
front leg 31 and rear leg 33. Plates 63 and 65 are rigidly
connected to the ends of support 61 and extend up-
wardly therefrom. Inwardly directed surfaces of plates
63 and 65 have bearings 67 and 69 connected thereto,
along axis 17. An axle 71 rigidly connected to lever 15
is seated within the bearings to render lever 15 pivotal
with respect to the frame.

As shown most clearly in FIG. 2, levers 14 and 15
pivot along outer planes 74 and 75, respectively, that
converge with respect to the forward direction of the
frame 11. Thus, for an exerciser 18 supported on the seat
25, levers 14 and 15 are pulled rearwardly and out-
wardly during performance of a rowing exercise. Nu-
merals 76 and 77 designate the angles of convergence of
planes 74 and 75 with respect to frame 11. Preferably,
this angle is about 10°,

As shown in FIG. 3, lever 14 includes an upper mem-
ber 79 rigidly connected to a lower member 80. A diag-
onally connected brace 81 provides additional stability
between members 79 and 80. Preferably, the angle of
connection between member 79 and member 80 is about
90°. In an initial at rest position, lower member 80 re-
sides at an angle removed from horizontal of about 45°,
designated by numeral 83. Thus, upper member 79 is
displaced from vertical plane at an angle designated by
numeral 84, which is also about 45°. To prevent metal-
to-metal contact between lever 14 and the frame 11, a
pad 86 is connected to front leg 30. Although not
shown, lever 15 includes the same parts, with the same
dimensions and the same angles of orientation. Lower
member 80 preferably has a length 88 of about 23', and
the distance 89 between the pivot axis 16 and hub 22 is
about 19. The member 79 extends a length of about 19",
designated by numeral 90, and handle 20 extends an
additional length of about 10.5”, designated by numeral
91.

As shown in FIG. 2, each handle comprises a bar
welded to the upper member of the respective lever.
The bar extends inwardly toward midplane 24 and then
bends upwardly and forwardly at a right angle to a
position that is parallel with respect to the upper mem-
ber of the respective lever.

FIG. 5 shows an earlier embodiment of the invention.
According to this embodiment, each lever included a
pair of connected upper and lower members. It was
originally thought that the frame 10 would need this
additional structural stability to handle the amount of
weight that is typically lifted by larger athletes. Com-
pared to the preferred embodiment shown in FIGS.
1-4, the sides of the frame of the machine shown in
FIG. 5 converge at sharper angles. Moreover, the de-
clined angle of the chest brace is closer to vertical.
Subsequent refinements of the machine to its present
structural form, as shown in FIGS. 1-4, resulted from
feedback from athletes who used the machine.

While I have described a preferred embodiment of
this invention, it is to be understood that the invention is
not limited thereby and that in light of the present dis-
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closure of the invention, various other alternative em-
bodiments will be apparent to a person skilled in the art.
For instance, the structural orientation of some parts of
the frame 11 is not critical, so long as the positioning of
the seat 25 and brace 26 with respect to the locations of
the pivot points and the lever lengths and angles is
maintained. Additionally, while the particular angles
shown are considered to be optimum at this point in
time, based upon feedback from those involved in
strength training, it is entirely possible that some further
refinements may evolve. Accordingly, it is to be under-
stood that changes may be made without departing
from the scope of the invention as particularly set forth
and ¢laimed.

I claim:

1. A rowing exercise machine comprising:

a frame;

a chest brace supported by the frame and centered
longitudinally on a vertical midplane, the frame
being longitudinally symmetrical with respect to
the vertical midplane, and the chest brace adapted
to support an exerciser facing a forward direction
along the vertical midplane; and

a pair of levers pivotally connected to the frame in
front of the brace, each lever having a lower end
adapted to support at least one removable weight
and an upper end adapted to be grasped, with
palms facing the midplane and thumbs pointed
upwardly, and then pulled upwardly and rear-
wardly in a row motion along an outer vertical
plane by an exerciser located on an opposite side of
the brace, the levers being independently pivotal
with respect to the frame and the outer vertical
planes converging with respect to the forward
facing direction.

2. The rowing exercise machine of claim 1 wherein

each outer vertical plane converges at an angle of about

10° with respect to the forward facing direction.

3. The rowing exercise machine of claim 1 and fur-
ther comprising:

a seat supported by the frame behind the chest brace.

4. The rowing exercise machine of claim 3 and fur-
ther comprising:

means for selectively adjusting the vertical position

of the seat.

5. The rowing exercise machine of claim 1 wherein
the chest brace is inclined from the horizontal toward
the front of the frame.

6. The rowing exercise machine of claim 1 wherein
each lever further comprises:

an upper lever member pivotally connected to the

frame at a pivot point located in front of the chest
brace;

a lower lever member rigidly connected to the upper

lever member adjacent the pivot point; and

a handle connected to a top end of the upper lever

member, the handle having a first section extending
inwardly toward the vertical midplane and a sec-
ond section extending parallel with the respective
outer plane.

7. The rowing exercise machine of claim 6 wherein
the upper and lower members of each of said levers are
connected at an angle of about 90°.

8. The rowing exercise machine of claim 7 wherein
the initial at rest position of the upper member is about
45° from vertical.
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9. The rowing exercise machine of claim 6 wherein
the initial at rest position of the lower member is about
45° from horizontal.

10. A rowing exercise machine comprising:

a frame;

a chest brace supported by the frame and centered on
a longitudinal vertical midplane through the frame,
the frame being longitudinally symmetrical with
respect to the vertical midplane and the chest brace
adapted to support an exerciser facing a forward
direction along the vertical midplane; and

a pair of levers pivotally connected to the frame in
front of the brace, each lever having a lower end
adapted to support at least one removable weight
and an upper end adapted to be grasped, with
palms facing the midplane and thumbs pointed
upwardly, and then pulled upwardly and rear-
wardly in a row motion along an outer vertical
plane by an exerciser located behind the brace,
wherein the handles are a predetermined distance
apart when the levers are in an initial, at rest posi-
tion, and the outer vertical planes converge with
respect to the forward facing direction so that the
distance between the handles increases as the levers
are pulled rearwardly.

11. A rowing exercise machine comprising:

a frame;

a seat supported by the frame and centered on a verti-
cal midplane through the frame, the frame being
longitudinally symmetrical with respect to the ver-
tical midplane and the seat brace adapted to sup-
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port an exerciser facing a forward direction along
the midplane;

a chest brace connected to the frame in front of the

seat; and

a pair of levers pivotally connected to the frame in

front of the seat, each lever having a lower end
adapted to support at least one removable weight
and an upper end adapted to be grasped, with
palms facing the midplane and thumbs pointed
upwardly, and then pulled upwardly and rear-
wardly in a row motion along an outer vertical
plane by an exerciser supported on the seat behind
the brace, each of the outer planes converging
forwardly toward the vertical midplane.

12. The rowing exercise machine of claim 11 wherein
each of the outer planes converges forwardly at an
angle of about 10° with respect to the forward facing
direction. )

13. The rowing exercise machine of claim 11 wherein
the frame further comprises: ’

a vertical upright to which the seat connects; and

means for vertically adjusting the seat along the up-

right.

14. The rowing exercise machine of claim 11 wherein
the chest brace is inclined from the horizontal toward
the front of the frame.

15. The rowing exercise machine of claim 14 wherein
the chest brace is inclined from horizontal at an angle of

about 75°.
. * * * * x
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[57] ABSTRACT

A frame member has a seat mounted thereon, the seat
being movable therealong. The frame member also
carries feet rests. A shaft is mounted across the frame
member at one end thereof, and a flywheel is mounted
on the shaft. A planetary gear system having a rotatable
carrier, pinion gears mounted in the carrier, a stationary
ring gear and a central gear is mounted on the shaft for
rotatably driving the flywheel. The central gear is
mounted on the shaft for rotation therewith. A spool is
mounted on the carrier for rotation therewith. A cable
is wound around the spool for providing rotary motion
to the spool when the cable is pulled by an exerciser
during the rowing stroke. Thus, the rotary motion of
the spool is transferred to the flywheel through the
planetary gear system and the shaft in a speed increasing
mode.

3 Claims, 2 Drawing Sheets
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1
ROWING MACHINE

BACKGROUND OF INVENTION

1. Field of the Invention

The invention relates to a stationary rowing machine
exercising device. More specifically, the invention re-
lates to such a device which simulates the resistance to
be overcome in a real-life rowing environment.

2. Description of Prior Art

One such rowing device is illustrated in U.S. Pat. No.
4,396,188, Dreissigacker et al, Aug. 2, 1983, which is
exemplary of similar devices also taught in the art.
However, it differs from these other devices by using an
elastic return means, which is connected to the drive
means beyond where the drive means interconnects
with a plural gearing means, for returning the handle
during the return stroke. In addition, the force for driv-
ing the flywheel is applied. directly to the shaft of the
flywheel without the intervention of either speed in-
creasing or reduction means.

British Patent Application No. 2 175 813A, European
Patent Application No. 214-748-A, and U.S. Pat. No.
2,725,231, Hoover, Nov. 29, 1955, also teach rowing
machines. However, in these machines, the return
means is a spring which is wound up during the rowing
stroke and which unwinds to return the drive means
during the return stroke.

U.S. Pat. No. 4,452,445, Csekes, June 5, 1984, U.S.
Pat. No. 3,964,742, Carnielli, June 22, 1976, and USSR
Patent No. 1248-615-A, teach exercising devices which
have a rotating shaft connected to foot pedals. The
central gear of a planetary gear system is connected to
the shaft to rotate therewith, and the carrier of the
planetary gear system is connected to an outer wheel,
whereby rotary motion of the shaft is transmitted to the
outer wheel in a speed reduction mode.

SUMMARY OF INVENTION

It is an object of the invention to provide a stationary
rowing machine exercising device which includes a
flywheel for simulating resistance to be overcome
wherein the means for returning comprises a clock
spring mounted on the same shaft as the flywheel.

It is a further object of the invention to provide a
stationary rowing machine exercising device which
uses a planetary gear system to transmit motion of a
drive means to the flywheel through a planetary gear
system in a speed increasing mode.

In accordance with the invention there is provided a
stationary rowing machine exercising device compris-
ing a frame member and seat means mounted on the
frame member and movable therealong. Foot rest
means are connected to the frame member so that an
exerciser can rest his feet on this foot rest means. A shaft
is mounted across the frame at ome end thereof. A
flywheel is mounted on the shafi. Means for rotatably
driving the flywheel are also mounted on the shaft. The
means for rotatably driving comprise a planetary gear
system having a rotatable carrier, pinion gears mounted
in the carrier, a stationary ring gear and a central gear.
The central gear is mounted on the shaft for rotation
therewith. Spool means are mounted on the carrier for
rotation therewith, and cable means are wound around
the spool ‘means for providing rotary motion to the
spool means when the cable means is pulled by an exer-
ciser during a rowing stroke. Thus, the rotary motion of
the spool means is transferred to the flywheel, through
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the planetary gear system and the shaft, in a speed in-
creasing mode.

BRIEF DESCRIPTION OF DRAWINGS

The invention will be better understood by an exami-
nation of the following description, together with the
accompanying drawings, in which:

FIG. 1 is a side view of the stationary rowing ma-
chine exercising device in accordance with the inven-
tion; and

FIG. 2, which is a section through II-II of FIG. 1,
illustrates the drive means and the return means in ac-
cordance with the invention.

DESCRIPTION OF PREFERRED
EMBODIMENTS

Turning now to the drawings, the exercising device
comprises a frame, illustrated generally at 1, and includ-
ing a horizontally extending portion 3 and an upwardly
extending portion 5. Seat 7 is mounted on the horizon-
tally extending portion 3 and is movable therealong. An
exerciser 9 seats himself on the seat 7 and supports his
feet in feet rests 11.

Extending across the outer end of the upwardly ex-
tending portion 5 is a shaft 13 (see also FIG. 2).
Mounted on the shaft 13 are a means 15 for driving
flywheel 19 and a means 17 for returning the flywheel
19 as will be described below.

The flywheel 19 comprises a plurality (eight shown in
the drawings) of blades 21 to 21K disposed with equal
increment around the flywheel 19. As will be appreci-
ated by one skilled in the art, the flywheel 19 will pres-
ent resistance to rotation to simulate the resistance expe-
rienced when driving oars through water. -

Turning now to FIG. 2, flywheel 19 has, at the center
thereof, a hub 23 and, in the sides of the vanes or blades
21 to 21K thereof, a circular indent 25 and supporting
bearings on either side. Mounted in the hub 23 is a one-
way clutch 27. The free end of shaft 13 is connected to
the flywheel through the one-way clutch 27. The one-
way clutch 27 will connect the shaft 13 to the flywheel
19 for rotation therewith during a rowing stroke, but
will disengage the shaft 13 from the flywheel 19 during
a return stroke so that the flywheel 19 will not rotate
with the shaft 13 during the return stroke.

Spring 17 also includes a hub 29 which is connected
to carrier 33 for rotation therewith. During the rowing
stroke, the spring 17, which preferably comprises a
clock spring, will “wind up”. Accordingly, during the
return stroke, the spring will unwind to return the
means for driving as will be described below.

The means 15 for driving the flywheel 19 comprises a
planetary gear system, illustrated generally at 31, and
including a carrier 33 which carries pinion gears 35
(usually 3). The teeth on the pinion gears 35 mesh with
the teeth of an inner gear on ring gear 37, and also with
the teeth on central gear 39. Central gear 39 is con-
nected to shaft 13 for rotation therewith.

Mounted on the carrier 33 for rotation therewith is a
spool 41, and cable 43 is wrapped around the spool 41.
As seen in FIG. 1, the free end of the cable 43 is con-
nected to a handle 45 which is grasped by the exerciser
and pulled by him to rotate spool 41.

The end of shaft 13 is mounted in a bore of the ring
gear 37 on bearings 47 so that the shaft rotates relative
to the ring gear 37, i.e., the ring gear 37 is stationary
relative to the shaft 13.
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In operation, the exerciser grasps the handle 45 and,
in simulation of a rowing stroke, pulls the cable 43 in the
direction of the arrow A unwinding the cable 43 from
the spool 41. The spool 41 will accordingly rotate in a
clockwise direction in FIG. 1.

Rotation of the spool 41 will cause a similar rotation
of carrier 33, which is connected to the spool 41, caus-
ing the centers of the pinion gears 35 to rotate, with the
carrier 33, about the axis of the carrier 33. During the
rotation of the centers of the pinion gears 35, and be-
cause the teeth of the pinion gears 35 engage the inner
teeth of the stationary ring gear 37, the pinion gears 35
will also rotate about their own axis in a counter-clock-
wise direction.

The rotation of the pinion gears 35 about their own
axis will cause the central gear 39 to also rotate, in a
clockwise direction, because of the meshing between
the teeth of the pinion gears 35 and the teeth of the
central gear 39. As the central gear 39 is attached to the
shaft 13, the shaft 13 will also rotate in a clockwise
direction. Thus, the rotary motion of the spool is trans-
ferred to the shaft 13.

Because the size of central gear 39 of the shaft 13,
relative to the sizing of pinion gears 35 and ring gear 37,
the shaft 13 will rotate at a greater speed than the spool
41. In a specific embodiment, there is a 6:1 increase in
rotary speed from the spool 41 to the shaft 13.

One-way clutch 27 is adapted to engage when shaft
13 rotates in a clockwise direction, and to disengage
when shaft 13 rotates in a counter-clockwise direction.
Thus, flywheel 19 will be connected to shaft 13 when
the exerciser is pulling cable 43 in the direction of arrow
A, i.e., during a rowing stroke.

At the same time, when shaft 13 is rotating in a clock-
wise direction, spring 17 is being wound up.

When the end of the rowing stroke is reached, the
exerciser leans forward in the direction opposite to the
arrow A. Release of force on the cable 43 will permit
spring 17 to unwind thus driving carrier 33 in a counter-
clockwise direction. When the carrier 33 is rotating in
the counter-clockwise direction, the pinion gears 35
will rotate to drive central gear 39, and therefore shaft
13, in the counter-clockwise direction.

When shaft gear 13 rotates in the counter-clockwise
direction, clutch 27 disengages so that flywheel 19 does
not follow the counter-clockwise rotation.

At the same time, the counter-clockwise rotation of
carrier 37 is transmitted to spool 41 so that cable 43 will
be rewound on spool 41.

When the end of the return stroke is reached, the

exerciser will once again pull the cable 43 in the direc-

tion of arrow A in a rowing stroke, etc.

Because the rotary motion of the spool 41 is trans-
ferred to the flywheel 19 in a speed increasing mode
during the rowing stroke, a smaller flywheel can be
used. Accordingly, this arrangement is especially useful
for a private home exercising device.

In addition, it simulates a real-life rowing environ-
ment in that the amount of force needed to increase
speed at a high speed level is greater than the amount of
force required to increase speed at a low speed level.
That is, the force required to increase the speed from
900 revolutions per minute to 1000 revolutions per min-
ute is greater than the force required to increase the
speed from 100 revolutions per minute to 200 revolu-
tions per minute even though the increment is the same
- in both cases. This is similar to the situation as it exists
in a real-life rowing environment.

Thus, in a sense, the apparatus is self-adjusting in that,
when the exerciser pulls harder, to thereby provide a
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higher rotational speed of the spool 41, he meets more
resistance to counter his greater efforts. This is in con-

trast to exercising devices which use friction brakes set

at a specific level. With the friction brake arrangement,
a greater output of effort by the exerciser will not cause
a greater resistance to that effort.

1t is also contemplated, in accordance with the inven-
tion, to provide means 49 for displaying the speed of the
flywheel. The means 49 can, for example, comprise a
tachometer or other such means as is well known in the
art.

Although a particular embodiment has been de-
scribed, this was for the purpose of illustrating, but not
limiting, the invention. Various modifications, which
will come readily to the mind of one skilled in the art,
are within the scope of the invention as defined in the
appended claims.

We claim:

1. A stationary rowing machine exercising device,
comprising:

a frame member;

seat means mounted on said frame member and mov-

able therealong;

feet rest means connected to said frame member;

a shaft mounted across said frame at one end thereof;

a flywheel mounted on said shaft;

means for rotatably driving said flywheel mounted on

said shaft;

said means for rotatably driving comprising:

(i) a planetary gear system comprising:

(a) a rotatable carrier;

(b) pinion gears mounted in said carrier or on
said carrier;

(c) a stationary ring gear;

(d) a central gear;

said pinion gears meshing with said central gear
and said stationary ring gear;

(ii) said central gear being mounted on said shaft
for rotation therewith;

(iii) spool means mounted on said carrier for rota-
tion therewith;

(iv) cable means wound around said spool means
for providing rotary motion to said spool means
when said cable means is pulled by an exerciser
during a rowing stroke;

whereby, said rotary motion of said spool is trans-

ferred to said flywheel, through said planetary gear

system and said shaft, in a speed increasing mode.

2. A device as defined in claim 1 and further including
a spring connected to said carrier;

whereby, said spring is wound up during said rowing

stroke; and

said spring is unwound during a return stroke to ro-

tate said carrier in a direction opposite to the direc-

tion of rotation of said carrier during said rowing
stroke whereby to rewind said cable means on said
spool during said return stroke.

3. A device as defined in claim 2 wherein said
flywheel comprises a central hub;

a one-way clutch in said central hub;

said shaft being disposed in said one-way clutch;

whereby, during said rowing stroke, said one-way

clutch is engaged so that said shaft is connected to
said flywheel and said flywheel rotates with said
shaft; and

during said return stroke, said clutch is disengaged so

that said flywheel is disconnected from said shaft

and does not rotate with said shaft during said

return stroke.
* * * * *
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ROWING EXERCISE MACHINE WITH
SELF-ALIGNING PIVOTING USER SUPPORT

RELATED APPLICATION

The present application is a Continuation-In-Part of co-
pending U.S. patent application Ser. No. 10/633,805 filed on
Aug. 4, 2003, the contents of which are incorporated herein
by reference in their entirety.

BACKGROUND

1. Field of the Invention

This invention relates generally to exercise machines, and
is particularly concerned with a rowing exercise machine
with a pivoting user support.

2. Related Art

There are several different types of exercise for exercising
back muscles, including mid-row exercises. These exercises
can be difficult for many people to perform using free
weights, requiring balance and coordination as well as
strength to follow the proper movement path. Free rowing
exercises often require an exerciser to bend at the waist, which
is undesirable. Improper form by the exerciser can make the
exercise more difficult, increase stress on the joints, and even
lead to possible injury.

Various exercise machines have been developed for per-
forming rowing and other exercises. Some of these have a
stationary user support, while others have a pivoting or mov-
able user support, which may or may not be linked to the
exercise arm or user engagement means. One problem in most
or all prior art designs is the unnatural and exaggerated arcing
movement found in pivoting arm exercise machines, which
do not accurately simulate the natural body movement found
in free weight and/or free bar exercises.

Movable user supports linked to the movement of an exer-
cise arm are extremely common in exercise machines for
performing many different exercises, and are generally
known as composite motion exercise machines. U.S. Pat. No.
2,252,156 of Bell and U.S. Pat. No. 6,251,047 of Stearns
show bicycle and exercise bike designs in which a seat or user
support is linked to an exercise arm or crank and pedal system
to provide up and down movement to the seat. The most
common application of movable user supports is found in
rowing and horse riding type exercise machines, which use
the weight of the user as the exercise resistance. In U.S. Pat.
No. 3,446,503 of Lawton, U.S. Pat. No. 4,743,010 of Geraci,
and U.S. Pat. No. 5,342,269 of Huang, a seat and exercise arm
are pivotally mounted on the base frame, with the seat linked
to the exercise arm for dependent movement. U.S. Pat. No.
4,300,760 of Bobroff, U.S. Pat. No. 5,299,997 of Chen, U.S.
Pat. No. 5,356,357 of Wang, U.S. Pat. No. 5,453,066 of Rich-
ter, U.S. Pat. No. 5,458,553 of Wu, U.S. Pat. No. 5,503,608 of
Chang and U.S. Pat. No. 5,507,710 of Chen all show horse
riding type exercise machines. They all consist of a user
support pivotally attached to a base frame, and one or more
exercise arms pivotally connected to the frame and pivotally
linked to the user support.

U.S. Pat. No. 6,264,588 of Ellis shows a composite motion
movement machine that has a moving exercise arm linked to
a movable user support, and a pivoting truck system which is
slidably connected to rails mounted both on the main frame
and user support. The movable user support and exercise arm
are both pivoted at the same point on the base frame, in front
of the user support. A belt connects the exercise arm to the
truck. When the exercise arm is pushed or pulled, the belt
pulls the truck along the rails, forcing the user support to
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rotate about its pivotal connection to the frame. This design
puts all of the user’s weight on one side of the pivot, produc-
ing a high initial lifting resistance when the user starts the
exercise, and also has no means for properly aligning the
exercise arm and user support during the exercise movement.

Movable seats linked to exercise arms have also been used
in multi-purpose exercise machines, such as U.S. Pat. No.
5,330,405 of Habing, U.S. Pat. No. 5,334,120 of Rasmussen,
U.S. Pat. No. 5,669,865 of Gordon, U.S. Pat. No. 5,733,232 of
Hsu, and U.S. Pat. No. 6,244,995 of Prsala. In U.S. Pat. No.
5,330,405 of Habing, a lever arm is pivotally connected to the
base frame and supports a movable sub-frame including a
user support which is also pivotally connected to the station-
ary base frame. An exercise arm is pivotally mounted on the
sub-frame and linked to the lever arm via cables and pulleys,
so that movement of the exercise arm pulls the cables lifting
the lever arm, and causing the sub-frame to pivot about its
connection to the base frame and rise against the weight of the
user. U.S. Pat. No. 5,733,232 of Hsu shows another multi-
purpose exercise machine with a pivoting seat, but in this case
the back pad is stationary and only the seat pad is pivoted.
Thus, the seat travels in an arcuate path without any second-
ary stabilization for the user, forcing the user to try to main-
tain their balance on the seat as it arcs upward. Also, in this
design, the pivot point for the seat is located at a spacing
behind the user position, so that all of the user’s weight
opposes the user when starting an exercise from rest. Neither
of'these machines has any capability for aligning the user and
user support with a rigid exercise arm, and thus do not main-
tain or support the user in the proper position throughout the
exercise.

Gordon shows a multi-purpose exercise machine that has a
hinged, two-piece user support that folds and unfolds with
each exercise repetition, so that the seat and backrest move
relative to one another and additional support such a footrest,
safety belts and thigh gripping surfaces are required to keep
the user properly and safely positioned in the user support.
Because most of the combined weight of the user and user
support remain on one side of the user support’s gravitational
centerline, this weight is used as partial exercise resistance.

Current exercise machines with pivoting or movable user
supports often do not accurately maintain proper positioning
of the user throughout the exercise motion, can result in
awkward hand or wrist positions, and often involve exagger-
ated and unnatural arcing movements, or linear, non-arcing
arm movements, rather than the smaller elliptical movement
associated with free weight or natural exercise movements.
There is no provision for proper positioning of the user rela-
tive to the position of the user engaging portion of the exercise
arm throughout the entire exercise motion. Often, an awk-
ward starting or finishing position is required, potentially
causing strain or injury.

SUMMARY

Embodiments described herein provide for a rowing exer-
cise machine with a pivoting user support.

A rowing or mid-row exercise machine in one embodiment
comprises a floor engaging main frame, a user support frame
pivotally associated with the main frame, a user engagement
device movably mounted on one of the frames for actuating
by a user in order to perform a rowing exercise, and a con-
necting linkage which links movement of the user engage-
ment device to movement of the user support. A load provides
resistance to movement of the user support frame, user
engagement device and/or connecting linkage. The connect-
ing linkage, user support pivot, and user engagement device
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mount are arranged so that movement of the user engagement
device results in self-aligning movement of the user support.
In one embodiment, the user engagement device has at least
one exercise arm which is at least partially rigid and has a
handle gripped by a user when performing a rowing exercise,
the handle moving in a predetermined exercise path from a
start position spaced in front of the user’s chest to an end
position drawn in closer to the user.

The user support frame in an exemplary embodiment has
both a primary user support, such as a seat pad or back pad,
and a secondary user support, such as a back pad, shoulder
pad, thigh hold-down pads, chest pad, or the like. It may also
have a supplementary stabilization means such as a foot rest,
which may be mounted on, and travel with, the user support
frame. Alternatively, a foot rest may be mounted on the main
frame. In either case, the foot rest provides additional stabi-
lization to the user, helping them to maintain a proper exercise
position and providing additional comfort and support. The
use of multiple support pads on the user support frame helps
to position the exerciser properly and safely. These supports
are in fixed alignment to each other and travel together, keep-
ing the user in the same braced position throughout the entire
exercise range of motion. This allows the user to focus on the
exercise rather than worrying about their positioning on a
moving platform or seat.

The exercise arm or user engagement device is movably
mounted on the main frame, the user support frame, or the
connecting linkage. The connecting linkage translates move-
ment of the exercise arm to movement of the user support, and
is movably engaged with at least two of the main frame,
exercise arm, and user support. In one embodiment, the user
engagement device is movably mounted on the main frame
and associated with the connecting linkage. The user support
and exercise arm may both be movably mounted on the main
frame, with the connecting linkage connected between them.
The exercise arm may be mounted for linear movement or
may be pivotally mounted for rotational movement.

The user support frame may be pivotally mounted on the
base of the main frame so that it is relatively low to the ground
and readily accessible to the user in entering and exiting the
machine, via a single pivot or a multiple pivot assembly. In
one embodiment, the user engagement device is also movably
mounted on the base of the main frame. In other embodi-
ments, the user engagement device is movably mounted rela-
tive to an upright portion of'the main frame. The user engage-
ment device may comprise completely rigid or partially rigid
exercise arms with handles for gripping by the user which are
movable between a start position spaced forwardly from the
user’s chest and an end position which is drawn in just in front
of'the user’s chest. The user’s hands may be at a slightly lower
elevation relative to the shoulders in the end position than in
the start position. The movement mimics the slight, naturally
arcing movement of the upper body when rowing without any
bending at the waist, which is undesirable and can occur with
a free rowing exercise.

A pivot assembly which pivotally supports the user support
frame may be located beneath the frame. The connecting
linkage may be rigid, flexible, or partially flexible, and may be
adjustable in length or position. The user engagement device
or exercise arm may have one or two handles. If handles are
provided, they may be rigid or flexible, fixed or self-aligning,
and may provide two dimensional or three dimensional hand
movement.

The handles and associated exercise arms may be movable
independently or in unison. In one embodiment, the user
engagement device and connecting linkage are both movably
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associated with the main frame. The user engagement device
may be a bi-directional exercise arm.

In some embodiments, the end position of the user support
frame is inclined rearward relative to the start position, while
in others the end position is inclined forward relative to the
start position. In one embodiment, the primary support is a
seat pad which may be horizontal or inclined in the start
position. The seat pad is rearwardly inclined in an exercise
start position in one embodiment, and is moved through a
horizontal orientation to a different inclined position in the
exercise end position. In another embodiment, the seat pad is
forwardly inclined in the start position and rearwardly
reclined in the end position. In another embodiment, the seat
pad does not travel through a horizontal orientation but is
rearwardly reclined in the start position and ends in a position
which is rotated forward relative to the start position but still
rearwardly reclined. The secondary support may comprise an
upright support pad for the user’s back or chest. Because the
user support moves in conjunction with the exercise arm or
user engagement device, the arcuate path of the exercise arm
relative to the user support is reduced. The result is a more
natural feeling exercise movement that more closely repli-
cates the movement found in the corresponding free weight
exercise.

The pivot mounting of the user support defines a vertical
gravitational center line of the pivotal movement, and in one
embodiment portions of the combined weight of the user and
user support frame are positioned on both sides of the vertical
gravitational center line in at least one of the start and end
positions of the exercise. In one embodiment, a portion of the
combined weight of the user and user supportis positioned on
the movement side (i.e. the side the user support is pivoting
towards) of the gravitational center line in the start position.
This reduces the initial lifting resistance. By finishing the
exercise with a portion of the combined user and user support
weight on the trailing side of the center line in the movement
direction, resistance “drop-off” at the end of an exercise is
reduced. This distribution reduces the effect of the user’s
body weight on the resistance felt during the exercise. This is
the opposite of most exercise devices that have moving user
supports, which tend to rely on the weight of the user for
resistance. Whether it is the starting or the finishing position,
most prior art pivoting user supports place the majority of'the
user’s weight on one or the other side of the gravitational
center line of the pivoting movement, resulting in either a high
initial lifting resistance, or else a resistance “drop off” at the
end of the exercise.

The exercise resistance or load may comprise a weight
stack, weight plates mounted on pegs, or other types of resis-
tance such as hydraulic, pneumatic, electromagnetic, or elas-
tic bands, and may be associated with any of'the moving parts,
i.e. the user support frame, exercise arm, or connecting link-
age.

BRIEF DESCRIPTION OF THE DRAWINGS

The details of the present invention, both as to its structure
and operation, may be gleaned in part by study of the accom-
panying drawings, in which like reference numerals refer to
like parts, and in which:

FIG. 1 is a rear perspective view of a rowing or mid-row
exercise machine according to one embodiment, with the
machine illustrated in a start position adopted at the beginning
of an exercise movement;

FIG. 2 is a rear perspective view similar to FIG. 1, illus-
trating the machine in an exercise end position;
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FIG. 3 is a side elevation view of the machine of FIGS. 1
and 2, with a user seated on the machine in the start position
adopted at the beginning of the exercise;

FIG. 4 is a side elevation view similar to FIG. 3, illustrating
the user and machine in the end position of the exercise;

FIG. 5 is a side elevation view of a mid-row exercise
machine according to another embodiment, with a user seated
on the machine in the start position adopted at the beginning
of the exercise;

FIG. 6 is a side elevation view of the mid-row exercise
machine of FIG. 5 with the user and machine in the end
position of the exercise;

FIG. 7 is a side elevation view of a mid-row exercise
machine according to another embodiment, with a user seated
on the machine in the start position adopted at the beginning
of the exercise;

FIG. 8 is a side elevation view of the mid-row exercise
machine of FIG. 7 with the user and machine in the end
position of the exercise;

FIG. 9 is an overlapping side elevation view illustrating the
start and end positions of FIGS. 7 and 8 superimposed;

FIG. 10 is a side elevation view of another embodiment of
a mid-row exercise machine in an exercise start position with
a user seated on the machine;

FIG. 11 is a side elevation view similar to FIG. 10 but
illustrating the end position of the exercise;

FIG. 12 is a top plan view of the user and the user engaging
handle part of the machine of FIGS. 10 and 11 with the start
and end position of the user and user engaging handles shown
superimposed;

FIG. 13A is an end elevation view of one of the handles of
the machine of FIGS. 10 to 12 illustrating adjustment of the
hand grip orientation; and

FIG. 13B is a perspective view of a handle arm of the
machine of FIGS. 10 to 12, illustrating the perpendicular
pivot axes of the articulating handle.

DETAILED DESCRIPTION

Certain embodiments as disclosed herein provide for a
rowing exercise machine having a stationary main frame as
well as an exercise arm or user engagement device and user
support frame which travel in a dependent relationship. The
user engagement device has one or more handles which are
gripped by the user and arm portions movably linking the
handles to one of the user support, main frame or a connecting
linkage which translates movement of the handles into move-
ment of the user support.

After reading this description it will become apparent to
one skilled in the art how to implement the invention in
various alternative embodiments and alternative applications.
However, although various embodiments of the present
invention will be described herein, it is understood that these
embodiments are presented by way of example only, and not
limitation.

FIGS. 1 to 4 illustrate a mid row exercise machine 220
according to one embodiment, for performing a rowing exer-
cise. FIG. 1 illustrates the machine in a start position while
FIG. 2 illustrates the finish position, with FIGS. 3 and 4
illustrating the same positions with a user 70 performing the
exercise.

The exercise machine 220 comprises a main frame 222 and
a user support 224 pivotally mounted on the frame. A
U-shaped user engagement device or exercise arm 225 with
handles 226 at its free, upper ends is slidably mounted on the
base 228 of the frame 222 via linear slide or carriage 230. The
linear slide 230 is linked to an exercise resistance, in this case
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a weight stack in housing 232, via a cable and pulley linkage,
most of which is concealed within the weight stack housing,
with the cable 234 of the linkage connected to the slide 230 as
indicated in FIG. 2. The linear slide or sliding wedge 230 is
also linked to the underside of the user support 224, as
described in more detail below, and forms part of'a connecting
linkage which translates movement of the exercise arm into
movement of the user support. The sliding wedge linkage
between the exercise arm and user support is similar to that
described in U.S. Pat. No. 6,916,278, the contents of which
are incorporated herein by reference.

The main frame also has a slightly rearward inclined
upright strut 235 at the rear end of base 222, which has a stop
pad 236 at its upper end forming a rest for the user support in
the exercise end position of FIGS. 2 and 4, and a pivot mount-
ing post 238 extending upwardly from the base at a position
spaced forward from upright strut 235. The user support 224
is generally L-shaped, and has a base 240 on which a seat pad
242 is mounted, with a pair of foot rests or foot plates 244
secured adjacent the forward end of base 240, and an upright
245 supporting back pad 246. A guide bar or track 248 is
mounted on the underside of the base 240 of the user support
s0 as to extend at an upwardly inclined angle from the rear end
to the forward end, as best illustrated in FIGS. 3 and 4. The
user support is pivoted to the pivot mount 238 via a pivot 250
located beneath the seat pad 242.

The linear slide or wedge 230 has a lower sleeve portion
which is slidably engaged on a pair of parallel, linear guide
bars 251 on the base 228 of the frame, and an upper wedge
shaped portion comprising spaced parallel plates with a
wheel 252 rotatably mounted between the plates at its upper
end for rolling engagement on the guide bar or track 248 on
the underside of the user support base. The central portion 254
of'the U-shaped exercise arm is rigidly mounted on the slide
or wedge 230. Rearward linear motion of the exercise arm is
translated into rearward rotational movement of the user sup-
port with this arrangement.

FIGS. 3 and 4 illustrate a user 70 performing a rowing type
of exercise, also known as a mid row exercise, on the machine
220. In FIGS. 3 and 4, dotted line 255 is the gravitational
centerline of the user support pivot 250, while dotted line 256
represents the orientation of the user support back rest, or the
back of the user when seated on the support. To perform the
exercise, the user sits on the seat with the user support in the
position illustrated in FIG. 3, and places their feet on the foot
support plates 244 while gripping handles 226 with their arms
straight out in front. The user support is initially positioned in
a back supported, forwardly inclined position, so that the
user’s body is initially at a forward lean of around 13 degrees
off vertical. The user’s arms extend straight forwards with
their hands slightly below shoulder level, which is similar to
the starting position for a free rowing exercise.

The user then pulls handles 226 towards their body in a
rowing action, simultaneously pulling the slide or wedge 230
along the rails 251. This wedges the wheel 252 along the
angled user support guide bar 248, rotating the user support
rearward about pivot 250, and moving the user from a slightly
forwardly inclined position to a reclined position, ending with
their arms pulled back and their hands at a slightly lower
elevation, relative to their shoulders, than the starting posi-
tion, as seen in FIG. 4. This follows a natural rearward arcing
rowing motion. The end position of the user in FIG. 4 is
similar to the end position for a free rowing. This exercise
machine mimics the slight, naturally arcing movement of the
upper body when rowing a boat or exercising on a rowing
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machine, without allowing the user to bend at the waist,
which is undesirable and can occur with a free rowing exer-
cise.

In the exercise machine of this embodiment, the user sup-
port pivot 250 is positioned directly under the exerciser. The
gravitational centerline 255 runs very close to the centerline
of'the user’s hip, allowing a balanced portion of the user and
user support to be positioned on each side of the gravitational
centerline in both the start and finish position. Because the
user support seat 242 rises upward as it rotates and the exer-
cise arm travels in a straight line, the positioning of the exer-
ciser’s hands, relative to their shoulders, is slightly higher in
the starting position than the finish position. This involves
more of the back muscles and combines multiple lat pull
movements in one exercise, which is not possible with a
conventional rowing machine exercise using a cable.

FIGS. 5 and 6 illustrate a modified rowing or mid-row
exercise machine 300 according to another embodiment, in
which the exercise arm and connecting linkage are different
from the previous embodiment but the user support moves in
a similar manner from a slight forward inclination in the start
position to a rearward inclination in the end position. Some
parts of the machine in FIGS. 5 and 6 are identical to parts in
the previous embodiment, and like reference numbers are
used for like parts as appropriate.

As in the previous embodiment, a generally [.-shaped user
support frame 224 is pivotally mounted on main frame 222
via a pivot at the upper end of pivot mount 238 so as to rotate
about pivot axis 250. Unlike the previous embodiment, a user
engagement device or exercise arm 302, which may comprise
separate arms on each side of the main frame, or a U-shaped
exercise arm as in the previous embodiment, is pivoted to the
base 228 of the main frame for rotation about pivot axis 304.
The user engageable exercise arm 302 has hand grips 305 at
its upper ends.

The connecting linkage 306 in this embodiment is a mul-
tiple part linkage which includes a sliding link or carriage 307
which is slidably engaged on the base of the main frame, and
pivoted links 314, 315 extending between the carriage and the
exercise arm, and between the carriage and the user support
frame, respectively. The sliding link or carriage 307 has a
sleeve 308 slidably engaging a pair of parallel rails or guide
bars 310 on the base of the frame, which are similar to the
guide rails 251 of the previous embodiment but do not extend
as far back as the rails 251 due to the reduced distance of
sliding movement required in this embodiment. The carriage
307 further comprises a connecting plate or plates 312
mounted on top of sliding sleeve 308. The first pivoted link
314 is pivoted to plate 312 at one end and to the exercise arm
302 at the opposite end, and a second pivoted link 315 is
pivoted to the plate at one end and pivoted to the base 240 of
the user support frame at the opposite end. The pivot connec-
tions of the two links 314 and 315 to sliding link connecting
plate 312 are spaced from one another. The connecting plate
312 is also connected to the load in weight stack 232 via cable
316 which extends from a rear end of connecting plate 312,
round a pulley 318 on the base of the frame, and then forward
to the weight stack housing where it is linked in a conven-
tional manner to a selected number of the weights in the
weight stack housing.

The user 70 starts the exercise in a position similar to the
start position of the previous embodiment, as illustrated in
FIG. 5, with the seat pad 242 at a slight downward inclination,
the back pad 246 inclined forward at an angle of around 13
degrees, and the user’s arms extending forward and gripping
the handles 305 at the upper ends of exercise arms 302, which
also start in a forwardly pivoted orientation but at a greater
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angle of inclination than the back pad or back rest 246. In this
position, the two pivoted links 314, 315 are both pivoted
downwards and almost parallel to one another, while the
sliding link 308 is at the forward end of the rails 310.

In order to perform a rowing exercise, the user pulls
handles 305 towards their body in a rowing action, simulta-
neously rotating exercise arms 302 rearward about the pivot
304. Rearward rotation of arms 302 pulls pivoted link 314
rearward and upward at its end which is secured to the exer-
cise arm, and simultaneously pulls the sliding carriage rear-
ward along rail 310. Movement of the carriage also moves the
lower end of pivoted link 315 rearward, simultaneously rotat-
ing the link 315 forward and upward at its upper end which is
secured to the base of the user support. This tilts the user
support upward at its forward end, moving the user and user
support from a slightly forwardly inclined position to a
reclined position. The user ends the exercise with their arms
pulled back and their hands at a slightly lower elevation
relative to their shoulders than the starting position, as seen in
FIG. 6. This follows a natural rearward arcing rowing motion.
The end position of the user in FIG. 6 is similar or identical to
the end position of FIG. 4 of the previous embodiment, with
the back rest tilted rearward from the vertical at an angle of
around 10 degrees. Again, this exercise machine mimics the
slight, naturally arcing movement of the upper body when
rowing a boat or exercising on a rowing machine, without
allowing the user to bend at the waist, which is undesirable
and can occur with a free rowing exercise.

In the exercise machine of this embodiment, as in the
previous embodiment, the user support pivot 250 is posi-
tioned directly under the exerciser. The gravitational center-
line 255 runs very close to the centerline of the user’s hip,
allowing a balanced portion of the user and user support to be
positioned on each side of the gravitational centerline in both
the start and finish position. Because the user support seat 242
rises upward as it rotates and the exercise arm rotates about a
pivot axis at its lower end, the positioning of the exerciser’s
hands, relative to their shoulders, is slightly higher in the
starting position than the finish position. This involves more
of the back muscles and combines multiple lat pull move-
ments in one exercise, which is not possible with a conven-
tional rowing machine exercise using a cable.

FIGS. 7 to 9 illustrate a rowing or mid-row exercise
machine 350 according to a third embodiment, comprising a
main frame having a base 352, a user support frame 354
pivotally mounted on the main frame base 352 via a four bar
pivot system 355, and a user engagement device or exercise
arm 356 pivotally mounted on the main frame base 352 for
rotation about pivot axis 358. Movement of the user engage-
ment device 356 is translated into movement of the user
support via a connecting linkage which in this case comprises
a connecting link 360 pivoted between the user engagement
device or exercise arm 356 and one of the links of the four bar
pivot system 354, as explained in more detail below. User
engagement device or exercise arm 356 is linked to a user
selected amount of weight in a weight stack (not illustrated) in
weight stack housing 362 at the forward end of the main
frame, via a load bearing cable 364 extending from arm 356
between dual pulleys 365 at the base of the frame and then
forward to the weight stack.

The user support frame 354 is similar to the previous
embodiments except that the base 366 does not extend as far
forward from seat pad 368 and has no foot plate or plates
secured at its forward end. Instead, footrests 370 which sup-
port the user’s feet are mounted on the upper end of a vertical
post 371 on the base 352 of the main frame in front of the user
support, and remain stationary throughout the exercise move-
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ment. As in the previous embodiments, the user support frame
has arearportion 372 which extends generally upwardly from
the base, and on which a back rest or back pad 374 is mounted
to support the user’s back.

The four bar pivot system 355 which pivotally mounts the
user support frame on the base of the main frame has first and
second spaced bars or pivot links 375, 380 each pivoted
between the base 352 of the main frame and the base 366 of
the user support. The first bar or pivot link 375 is pivoted at
one end to the base 352 for rotation about first pivot axis 376
and at the other end to the underside of the base 366 of the user
support for rotation about second pivot axis 378. A second bar
or pivot link 380 is pivoted at one end to the base 352 of the
main frame at a location spaced forward of pivot axis 378, for
rotation about third pivot axis 382. The upper end of pivot link
380 is pivoted to the underside of the user support base for
rotation about fourth pivot axis 384 which is spaced forward
from the second pivot axis 378.

The connecting link 360 is pivoted at its forward end to the
exercise arm 356, for rotation about pivot axis 385 which is
close to the lower end of arm 356, and is pivoted at its rear end
to the first or rear pivot link 375 of the four bar pivot system,
for rotation about pivot axis 386. A first end stop at the upper
end of post 388 on the main frame engages the exercise arm
356 in the start position of an exercise, as seen in FIG. 7. A
second end stop at the end of post 390 at the rear end of the
main frame base 352 engages the rear pivot link 375 of the
four bar user support pivot system in the end position of an
exercise, as seen in FIG. 8.

The user engagement device 356 may comprise separate,
independently movable exercise arms or a U-shaped exercise
arm as in the first embodiment which is pivoted to the main
frame at the base of the U-shape for rotation about pivot axis
358. Handles or grips 391 are provided at the upper end of
each exercise arm or upright exercise arm portion.

As noted above, FIG. 7 illustrates a user seated on the
machine 350 in the start position for a mid-row exercise,
while FIG. 8 illustrates the user and machine in the end
position of the exercise. In order to perform a mid-row exer-
cise, the user sits on user support seat 368 with their back
against back pad 374, and reaches forward to grab the handles
391 of'the user engagement device or exercise arms 356. This
is the position illustrated in FIG. 7. The user then pulls the
handles 391 inward towards their chest, stopping when the
handles reach the end position of FIG. 8, just in front of their
chest and slightly below shoulder level.

In moving from the start position of FIG. 7 to the end
position of FIG. 8, the seat pad 364 and back pad 374 of the
user support move from the rearwardly reclined position
illustrated in FIG. 7, pivoting forwardly via the four-bar pivot
linkage to a less rearwardly reclined position as illustrated in
FIG. 8. The four-bar pivot linkage defines a theoretical pivot
of the pivoting movement, as illustrated in FIG. 9. In FIG. 9,
the start and end positions of the exercise movement are
superimposed in order to illustrate the theoretical pivot loca-
tion 392 and how different parts of the machine are oriented in
the finish position relative to the start position. The parts
which move are designated with an A in the start position and
a B in the finish position. The two pivots 376 and 382 of the
links 375 and 380 to the main frame are fixed, while the pivots
378 and 384 travel from positions 378 A and 384A to posi-
tions 378B and 384B, respectively. FIG. 9 illustrates the
plotting of the theoretical pivot point 392 for the user support.
The theoretical pivot point 392 is at the point of intersection
of the centerlines C, D of the arcing movement for each link
375, 380 of the user support four-bar pivot system. From this
point we can determine the gravitational centerline 90 of the
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pivoting movement, which is shown as a dotted vertical line.
The first centerline C extends from pivot 376 through the
center of a line connecting the start and end position 378A,
378B of pivot 378, and the second centerline D extends from
fixed pivot 382 through the center of a line connecting the
start and end positions 384 A, 384B of pivot 384. It can be seen
from this drawing that it would be difficult and more expen-
sive to duplicate the pivoting movement of the user support
provided by four-bar pivot linkage 355 with a single pivot
mount, since this would require an actual pivot at point 392.

During the exercise motion, the angle of the user support
seat 368 goes from more rearwardly reclined to less rear-
wardly reclined, because movement in the four-bar pivot
system dips the front end of the user support seat 368 as it
raises the rear end. It also shifts the pad rearward slightly
(compare pad positions 368A and 368B in FIG. 9). This
combined action moves slightly more of the user onto the
resistance side of the gravitational centerline, since the user’s
body is rotated slightly forward.

In the exercise machine of this embodiment, the theoretical
pivot axis 392 of the pivotal movement is just forward of the
user’s hip, while the four-bar pivot system 355 is positioned
under the exerciser. The gravitational centerline 90 of the
pivotal movement runs forward of the centerline of the user’s
hip, and a balanced portion of the user and user support is
positioned on each side of the gravitational centerline in both
the start and end position. In this embodiment, the positioning
of'the exerciser’s hands relative to their shoulders is slightly
higher in the starting position than the finish position. This
involves more of the back muscles and combines multiple lat
pull movements in one exercise, which is not possible with a
conventional rowing machine exercise using a cable.

FIGS. 10 to 12 illustrate a rowing or mid-row exercise
machine 10 according to another embodiment with a user 70
positioned on the machine to perform a mid-row exercise,
while FIGS. 13A and 13B illustrate one of the articulating
handles 15 of the user engagement device 16 of this machine.
Machine 10 has a main frame 12, a user support frame 18
pivotally mounted on the main frame, a user engagement
device 16 having independent exercise arms 22, 24, and an
exercise resistance comprising a weight stack in housing 25
linked to the user support frame 18 via cable and pulley
assembly 26, only part of which is visible in the drawings. The
user engagement device 16 is linked to the user support frame
by a connecting linkage 28 so that pulling on the handles 15
in a rowing exercise is translated into movement of the user
support frame, as described in more detail below.

Main frame 12 has a horizontal base 20, an upwardly
extending portion 30 with a generally horizontal section 32 at
its upper end, and a pair of pivot mounting plates 34 extending
upwardly from the frame adjacent its rear end. The user
support frame 18 has a base 35 with a user support seat or pad
36 at its rear end and a downwardly extending forward end
portion 37 having a foot plate or plates 38 secured at its lower
end. An upright member 39 extends upwardly from the base
35 at a location in front of the user support seat 36, and has a
rearwardly curved upper portion with a chest pad 40 mounted
at its end for engaging the chest of a user 70 during the
exercise. The pivot mounting plates support pulleys (not vis-
ible) of the load engaging cable and pulley assembly 26 which
is located beneath the user support seat 36, and are pivotally
connected to the base 35 of the user support frame at a loca-
tion spaced forward from the seat and under post 39, to allow
rotation of the user support frame about pivot axis 42.

The user engagement device 16 in this embodiment is
partly rigid and partly flexible, and comprises right and left
rigid exercise arms or arm portions 22, 24 (see FIG. 12) each
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having an articulated handle 15 secured at one end for
engagement by a user’s hands, and a flexible elongate mem-
ber such as a cable 44 which runs around a series of pulleys
and extends between arms 22, 24. The cable 44 has a firstend
anchored to the end of arm 22 and runs around a first out-
wardly angled pulley 45 on the upwardly extending portion
30 of the main frame, around a pulley 46 on the upper hori-
zontal section 32 of portion 30, and then downwardly around
a floating pulley 48. The cable 44 then runs upwardly around
a fixed pulley 49 (see FIG. 12) mounted on upper horizontal
section 32 of the main frame behind pulley 46, then back
down and around a second outwardly angled pulley 50 on the
upwardly extending portion 30 of the main frame (see FIG.
12) before anchoring to the end of arm 24. Each of the rigid
exercise arms 22, 24 extends through a respective guide tube
52, only one of which is visible in FIGS. 10 and 11. Guide
tubes 52 are supported on the upright portion 30 of the main
frame by angled support struts 54, and are each angled in
alignment with the respective outwardly angled pulley 45, 50
to define diverging linear paths for the two arms 22, 24, as best
seen in FIG. 12. The exercise arms diverge from one another
at an angle of around 14 degrees in this embodiment, as
shown in FIG. 12.

The connecting linkage 28 comprises a cable and pulley
assembly having a cable 55 extending from the housing of
floating pulley 48 around a first pulley 56 mounted on the base
20 of the main frame adjacent the weight stack housing and a
second pulley 58 mounted on the base 20 at a location spaced
from the first pulley and beneath the user support frame.
Cable 55 is then anchored to a cable anchor 60 on the lower
side of the user support base 35, at a location on the down-
wardly extending, forward end portion of base 35. Thus, in
this embodiment, the connecting linkage comprises a flexible
link extending from the user engagement device around pul-
leys on the main frame before connecting to a forward end
portion of the base of the user support frame.

The articulating handles 15 allow the user to change their
hand position as needed throughout the exercise. As best
illustrated in FIGS. 13A and 13B, each handle 15 comprises
a generally C-shaped bracket 62 pivotally connected at its
center to the end of the respective exercise arm 22, 24 for
rotation about a first pivot axis 64 aligned with the longitudi-
nal axis of the respective exercise arm. A hand grip 65 is
pivotally mounted between the ends of the C-bracket 62 for
rotation about its axis 66. These handles allow for multiple
grip positions as indicated by the arrows and dotted line
positions in FIG. 13A, and permit the user to self-align their
wrist to the movement pattern.

In order to perform the exercise, the user 70 first sits on the
user support pad 36 in the position of FIG. 10 and the solid
line position of FIG. 12, placing their feet on the footplate 38
and their chest against the chest pad 40, then grabs the grips
65 ot handles 15 with their arms straight in front of their body,
slightly bent, and their hands relatively close together, as
indicated in solid lines in FIG. 12. At the start of the exercise,
the user is in a slightly reclined orientation at an angle of
around 6 degrees to the gravitational centerline 80 extending
through user support pivot 42, as indicated in FIG. 10, where
the second dotted line 82 indicates the orientation of the chest
pad 40 or front of the user’s chest at the start of the exercise.

From the position illustrated in FIG. 10, the user pulls the
handles or hand grips 15 rearward towards their chest, so that
the exercise arms 22, 24 travel rearward and outward on
divergent linear paths, as indicated by the dotted line end
position in FIG. 12. Rearward movement of the exercise arms
pulls the ends of cable 44, lifting the floating pulley 48 and
also pulling the connecting linkage cable 55 to rotate the user
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support downwardly at its forward end and upwardly at its
rear end against the exercise resistance, with the chest pad and
user upper body ending up in a forward lean of around 20
degrees from the vertical, as seen in FIG. 11. The user support
seat pad 36 is inclined downward in the end position of the
exercise. The user’s arms finish in a bent position with their
hands positioned adjacent opposite sides of their chest,
slightly below and forward of their shoulders. The user’s
hands therefore diverge during the exercise movement, start-
ing at a spacing of about 12 inches and ending at a wider
spacing of around 13 inches in the illustrated embodiment.

The user is in three different positions throughout the exer-
cise, starting in a recline or decline position, traveling through
a straight, upright position, and ending in a forward incline
position. At the same time, there is a change in elevation of the
user’s shoulders between the start and finish position, which
amounts to about a four inch change. These factors together
provide an enhanced workout by involving a greater number
of muscles than a mid-row exercise performed in only one
position.

The gravitational centerline or vertical centerline 80 of the
user support pivot runs through the exerciser’s thigh, just
behind the knee in the start position and ending at mid thigh
in the end position of the mid-row exercise. There is a bal-
anced distribution of weight on each side of the centerline 80
of the pivotal movement both at the start and end position,
minimizing the effect that the weight of the exerciser and user
support has on the exercise resistance. The amount of weight
positioned on each side of centerline 80 varies only slightly
from the start to the finish position. The combined weight of
the user and user support has little effect on the amount of
starting resistance because a substantially equal amount of
weight is balanced rearward of the user support pivot. By the
same token, because only a small portion of the user passes
through the gravitational centerline during the exercise, there
is no appreciable drop-off in resistance felt by the user.

In each of the above embodiments, the connecting linkage
translates movement of the user engagement device to the
user support. The connecting linkage may be movably
engaged with at least two of the main frame, user engagement
device, and user support. In some embodiments, such as the
embodiments of FIGS. 5 and 6 and 10 to 12, the connecting
linkage is associated with all three of the user engagement
device, user support, and main frame. The connecting linkage
may have multiple parts or comprise a singlerigid link, articu-
lated links, completely flexible links, a sliding wedge link or
rolling carriage, and the like, and the connecting linkage may
be made adjustable.

The user engagement device may have linked or separate
exercise arms moveable in straight, parallel paths or in
slightly diverging straight paths during an exercise, or may be
a pivotally mounted exercise arm. The exercise arm or arms
may be movably mounted on the main frame, connecting
linkage, or user support frame, and may be rigid or partially
flexible. The handles may be rigid or flexible, and may pro-
vide for two-dimensional or three-dimensional hand move-
ment.

In each of the above embodiments, movement of the user
support is linked to movement of the exercise arm or user
engagement device, and the gravitational centerline of the
user support’s pivotal movement is positioned so that the
combined weight of the user support and user is distributed on
both sides of the gravitational centerline in at least one of the
exercise start and end positions. Because of this arrangement,
the user support provides a counter-balancing effect on the
exercise arm as it moves and its weight is re-distributed. This
balanced weight distribution positions a portion of the user
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and user support on each side of the gravitational centerline in
either the start or end position, or both the start and end
position. As the exercise arm is moved, a portion of this
combined weight passes through the gravitational centerline
redistributing the weight. This re-distribution is gradual and
continuous throughout the exercise motion and is not noticed
by the user.

In the exercise machines described above, operation of the
user engagement device causes a rocking movement of the
user support. Due to the position of the user support pivot or
the theoretical pivot, the movement of the user and user sup-
port has only a small effect on the exercise resistance felt by
the user, and there is no high resistance to be overcome in
starting the exercise, or large resistance drop-oft. The rocking
movement of the user support recruits core stabilizing
muscles and also makes the exercise enjoyable to perform.
Repetitious exercise movement can be tedious and boring. By
adding motion to the user support, without any large increase
or change in resistance felt during the exercise, performing
the exercise is more enjoyable and the user’s interest in their
workout increases. This is a benefit both to the individual
exerciser, who may be motivated to exercise more regularly,
and the fitness facility, where retention of members is a pri-
mary objective.

It should be understood that all the different elements used
in the various embodiments may be mixed and interchanged
with one another, and different types and forms of compo-
nents could be used without affecting the scope of the inven-
tion. Cables could be replaced with belts, ropes, chains, or the
like, and pulleys could be replaced with sprockets. The seat
and/or back pad could be fixed or made adjustable. Various
different types of user engaging pads can be used. The exer-
cise arm or user engagement device could be unidirectional or
bi-directional, and may be in one piece (dependent) or two
pieces for independent arm movement. The exercise arm may
be mounted on the user support, main frame, or connecting
linkage, and the exercise arm movement may be rotational or
linear.

The user support and user engagement device could be
designed to travel in the same or opposite directions. The user
support pivot mount may have a single pivot or multiple
pivots, and in the latter case the user support pivots about a
theoretical pivot mount of the combined pivotal motion. Any
of the various embodiments could have the resistance asso-
ciated with any of the moving parts (user support, user
engagement device, or connecting linkage). The exercise
resistance may be a weight stack linked to part of the appa-
ratus by a cable and pulley arrangement, or may be weight
plates. Any other type of resistance known in the art may
alternatively be used, such as hydraulic, pneumatic, electro-
magnetic, or elastic bands, in place of the weight stack or
weight plates.

Although the exercise machine described above is a single,
stand-alone exercise station, it may be incorporated as one of
the exercise stations in a multi-station exercise machine. The
multiple user supports provide secure and safe positioning,
placing the user in the proper exercise alignment from start to
finish, without any adjustment required by the user. The seat
and upper body support (chest pad or back pad) travel
together in fixed alignment to keep the user in the same
position throughout the exercise motion so that the user does
not have to worry about balancing on a moving platform or
pad. Additional supports or foot plates which also travel with
the user support provide a rest for the user’s feet during travel
of the user support, for added stability.

In each case, the user support is positioned relatively low to
the ground in the start and end position, making the machines
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quicker, easier, and safer to enter and exit. The user does not
have to climb up or down in order to get into, or out of, the
exercise position. The low profile also makes the machines
more economical to produce and less intimidating to the user.
The user’s position is continuously adjusted throughout the
exercise from a slight rearward lean, through an upright posi-
tion, and ending in a forward lean. This results in involvement
of more back muscles than would be involved in a corre-
sponding pulling exercise where the exerciser remained in the
same position throughout the exercise. The combined exer-
cise arm and user support movement produces an automatic
and continuous self-aligning exercise motion that allows
enhanced hand and wrist positioning versus free weight and
free bar exercises or prior art machines for performing
equivalents of such exercises.

The user support has both a primary user support and a
secondary user support which travel together during the exer-
cise movement, and also has an additional user support in the
form of a foot plate or foot rests to provide additional stabi-
lization. This helps to maintain a proper exercise position
throughout the exercise so that the user feels secure on the
moving user support.

The above description of the disclosed embodiments is
provided to enable any person skilled in the art to make or use
the invention. Various modifications to these embodiments
will be readily apparent to those skilled in the art, and the
generic principles described herein can be applied to other
embodiments without departing from the spirit or scope of the
invention. Thus, it is to be understood that the description and
drawings presented herein represent a presently preferred
embodiment of the invention and are therefore representative
of the subject matter which is broadly contemplated by the
present invention. It is further understood that the scope of the
present invention fully encompasses other embodiments that
may become obvious to those skilled in the art and that the
scope of the present invention is accordingly limited by noth-
ing other than the appended claims.

The invention claimed is:

1. A mid-row exercise machine, comprising:

a floor-engaging main frame having a forward end and a
rear end;

a user support frame pivotally associated with the main
frame and movable between a start position and an end
position during an exercise, the user support frame mov-
ing about a user support pivot axis in one direction
between an exercise start position and an exercise end
position during an exercise movement;

the user support frame having at least a primary support
and a secondary support for supporting spaced positions
on a user’s body throughout an exercise movement, the
primary support supporting the majority of a user’s
weight in the start position of the support frame, and the
secondary support being secured at a fixed angular ori-
entation relative to the primary support and not moving
relative to the primary support as the user support frame
travels between the exercise start and end positions dur-
ing the exercise movement;

auser engagement device movably mounted relative to the
frames and having at least one hand grip for gripping by
a user positioned on the user support, the user engage-
ment device being movable in a mid-row, pulling exer-
cise movement path between a start position in which the
hand grip is at a first position spaced in front of at least
one of the primary and secondary supports, and an end
position spaced rearwardly from the first position closer
to said at least one support;
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aconnecting linkage which translates pulling movement of
the user engagement device to movement of the user
support frame; and

a load for resisting movement of at least one of the user
support, user engagement device, and connecting link-
age;

whereby the combined motion of the user, user support,
and user engagement device substantially replicates the
natural movement of the upper part of a human body
when performing a rowing exercise.

2. The machine of claim 1, wherein the user support frame
supports a user in a seated position, the primary support
comprises a seat pad and the secondary support comprises an
upper body engaging pad.

3. The machine of claim 2, wherein the secondary support
comprises a back pad.

4. The machine of claim 2, wherein the secondary support
comprises a chest pad.

5. The machine of claim 2, wherein the user support frame
further comprises an additional support which supports a
different part of a user’s body from the seat pad and upper
body enaging pad.

6. The machine of claim 5, wherein the additional support
comprises a foot support for the user’s feet.

7. The machine of claim 6, wherein the foot support is
rigidly secured to the user support frame at a predetermined,
fixed orientation relative to the primary and secondary sup-
ports and not moving relative to the primary and secondary
support as the user support frame travels between the start and
end positions throughout an exercise.

8. The machine of claim 6, wherein the foot support is
rigidly secured to the main frame in front of the user support
frame and at a predetermined, fixed orientation relative to the
main frame.

9. The machine of claim 1, further comprising a single
pivot connection pivotally connecting the user support frame
to the main frame and located beneath the user support frame.

10. The machine of claim 1, further comprising a four-bar
pivot system pivotally connecting the user support frame to
the main frame.

11. The machine of claim 1, wherein the user engagement
device is movable in a linear path relative to the frames.

12. A mid-row exercise machine, comprising:

a floor-engaging main frame having a forward end and a

rear end;

a user support frame pivotally associated with the main
frame and movable between a start position and an end
position during an exercise;

the user support frame having at least a primary support
and a secondary support for supporting spaced positions
on a user’s body throughout an exercise movement, the
secondary support being fixed at a predetermined angu-
lar orientation relative to the primary support, the pri-
mary support supporting the majority of a user’s weight
in the start position of the support frame;

auser engagement device movably mounted relative to the
frames and having at least one hand grip for gripping by
a user positioned on the user support, the user engage-
ment device being movable in a mid-row exercise move-
ment path between a start position in which the hand grip
is at a first position spaced in front of the chest of a user
positioned on the user support, and an end position
spaced rearwardly from the first position closer to the
user’s chest;

a connecting linkage which translates movement of the
user engagement device to movement of the user support
frame;
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a load for resisting movement of at least one of the user
support, user engagement device, and connecting link-
age;

whereby the combined motion of the user, user support,
and user engagement device substantially replicates the
natural movement of the upper part of a human body
when performing a rowing exercise;

the user engagement device being movable in a linear path
relative to the frames and comprising a pair of exercise
arms slidably moveable relative to the main frame in
diverging linear paths between the start and end posi-
tions, each arm having a hand grip for gripping by the
user and the hand grips being closer together in the start
position than the end position of an exercise.

13. The machine of claim 1, wherein the connecting link-
age comprises a moving carriage member slidably engaged
with the main frame and associated with user support frame.

14. The machine of claim 13, wherein the moving carriage
member is slidably engaged with both the main frame and the
user support frame.

15. The machine of claim 13, wherein the connecting link-
age further comprises a link member pivotally linking the
sliding carriage with the user support frame.

16. The machine of claim 13, wherein the user engagement
device is secured to the moving carriage member and is slid-
able with the carriage member relative to the frames.

17. The machine of claim 13, wherein the user engagement
device is pivotally mounted on the main frame and linked to
the moving carriage member.

18. The machine of claim 1, wherein the user engagement
device comprises first and second hand grips and first and
second arm portions extending from the respective hand grips
and associated with at least one of the main frame, user
support frame, and connecting linkage, each arm portion
being non-rigid along at least part of the length of the arm
portion.

19. The machine of claim 18, wherein each arm portion has
a first, rigid part extending from the respective hand grip, and
an elongate flexible part extending from the rigid part to the
connecting linkage.

20. A mid-row exercise machine, comprising:

a floor-engaging main frame having a forward end and a
rear end;

a user support frame pivotally associated with the main
frame and movable between a start position and an end
position during an exercise;

the user support frame having at least a primary support
and a secondary support for supporting spaced positions
on a user’s body throughout an exercise movement, the
secondary support being fixed at a predetermined angu-
lar orientation relative to the primary support, the pri-
mary support supporting the majority of a user’s weight
in the start position of the support frame:

auser engagement device movably mounted relative to the
frames and having at least one hand grip for gripping by
a user positioned on the user support, the user engage-
ment device being movable in a mid-row exercise move-
ment path between a start position in which the hand grip
is at a first position spaced in front of the chest of a user
positioned on the user support, and an end position
spaced rearwardly from the first position closer to the
user’s chest;

a connecting linkage which translates movement of the
user engagement device to movement of the user support
frame;
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a load for resisting movement of at least one of the user
support, user engagement device, and connecting link-
age;

whereby the combined motion of the user, user support,
and user engagement device substantially replicates the
natural movement of the upper part of a human body
when performing a rowing exercise;

the user engagement device comprising first and second
hand grips and first and second arm portions extending
from the respective hand grips and associated with at
least one of the main frame, user support frame, and
connecting linkage, each arm portion being at least par-
tially non-rigid;

each arm portion having a first, rigid part extending from
the respective hand grip, and a flexible part extending
from the rigid part to the connecting linkage; and

the flexible part comprising at least one cable extending
between the rigid parts of the two arm portions and
associated with the connecting linkage between the rigid
arm parts.

21. The machine of claim 1, wherein the hand grip has a
first portion rotatable about a first axis and a second, gripping
portion rotatable relative to the first portion about a second
axis perpendicular to the first axis.

22. The machine of claim 1, wherein the user engagement
device comprises first and second rigid exercise arms rotat-
able relative to the frame about a common pivot axis, each
exercise arm having a hand grip for gripping by a user posi-
tioned on the user support frame.

23. The machine of claim 22, wherein the exercise arms are
joined to move together in an exercise movement.

24. The machine of claim 22, wherein the exercise arms are
independently movable.

25. The machine of claim 1, wherein the primary support
comprises a seat pad, and the end position of the seat pad is at
a different angular orientation relative to the start position.

26. The machine of claim 25, wherein the seat pad is
forwardly inclined in the start position and rotates rearwardly
from the forwardly inclined position during an exercise.

27. The machine of claim 26, wherein the seat pad is
rearwardly reclined in the end position.

28. The machine of claim 25, wherein the seat pad is
rearwardly reclined in the start position and rotates forwardly
from the rearwardly reclined start position during an exercise.

29. The machine of claim 28, wherein the seat pad is in a
less rearwardly inclined orientation in the end position than in
the start position.

30. The machine of claim 28, wherein the seat pad is
forwardly inclined in the end position.

31. The machine of claim 1, wherein the user engagement
device and user support frame move in opposite directions
during an exercise.

32. The machine of claim 1, wherein the user engagement
device and user support frame move in the same direction
during an exercise.

33. A rowing exercise machine, comprising:

a floor-engaging main frame having a front end and a rear

end;

a user support frame;

apivotassembly pivotally mounting the user support frame
relative to the main frame and adapted to define a rota-
tion path of the user support frame about the pivot
assembly between a start position and an end position of
an exercise movement, the pivot assembly having at
least one pivot and defining a vertical gravitational cen-
ter line of the pivotal movement of the user support
frame;
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the user support frame adapted to support a user in an
exercise position facing the front end of the main frame,
the user support frame having at least a primary support
and a secondary support for supporting spaced positions
on a user’s body throughout an exercise movement, the
primary support supporting the majority of a user’s
weight in the start position of the support frame, and the
secondary support being secured at a fixed angular ori-
entation relative to the primary support and not moving
relative to the primary support as the user support frame
travels between the exercise start and end positions dur-
ing the exercise movement;

a user engagement device movably mounted in front of at
least the primary support of the user support frame for
movement relative to one of the frames, the user engage-
ment device having at least one partially rigid portion
having a hand grip engaged by the user in performing
rowing exercises and adapted to move in an exercise
path between exercise start and end positions;

a connecting linkage which translates movement of the
user engagement device to movement of the user support
frame; and

a load for resisting movement of at least one of the user
support, user engagement device, and connecting link-
age.

34. The machine of claim 33, wherein the gravitational
center line of the user support pivotal motion is positioned
such that portions of the combined weight of the user and user
support frame are distributed on each side of the gravitational
center line of the pivotal motion in at least one of the start and
end position and only a portion of the combined weight passes
through the gravitational center line during the exercise
movement.

35. The machine of claim 33, wherein the user support
frame has a seat pad which supports a user in a seated position
and the gravitational center line extends through the seat pad
in at least one of the start and end position of an exercise
movement.

36. The machine of claim 33, wherein the user support
frame has a base and a seat pad on the base which supports a
user in a seated position, and the gravitational center line
extends through the base of the user support frame.

37. The machine of claim 33, wherein the user support
frame has a base, the primary user support comprises a seat
pad on the base which supports a user in a seated position, and
the user support pivot assembly is associated with the base of
the user support frame.

38. The machine of claim 37, wherein the main frame has
a base and the user support pivot assembly comprises a four
bar pivot linkage between the bases of the user support frame
and the main frame.

39. The machine of claim 37, wherein the user support
pivot assembly further comprises a pivot mount on the main
frame and said pivot comprises a pivot connection between
the pivot mount and the base of the user support frame.

40. The machine of claim 33, wherein the user support
frame further comprises an additional support spaced from
the primary and secondary supports and supporting a spaced
position on a user’s body.

41. The machine of claim 33, wherein the secondary sup-
port comprises a foot support for the user’s feet and no part of
the foot support is moveable relative to the primary support.

42. The machine of claim 33, wherein the user engagement
device has two partially rigid portions each having a hand grip
engaged by the user when performing a rowing exercise.

A000255



US 7,766,802 B2

19

43. A rowing exercise machine, comprising:

a floor-engaging main frame having a front end and a rear
end;

a user support frame;

apivotassembly pivotally mounting the user support frame
relative to the main frame for rotation about a user sup-
port pivot axis, the pivot assembly adapted to control
rotation of the user support frame along an exercise path
between a start position and an end position during an
exercise movement, the pivot assembly having at least
one pivot and defining a vertical gravitational center line
of'the pivotal movement of the user support frame which
extends through the user support pivot axis;

the user support frame supporting a user in a rowing exer-
cise position facing the front end of the frame and having
at least a primary support and a secondary support for
supporting spaced positions on a user’s body throughout
an exercise movement, the primary support supporting
the majority of a user’s weight in the start position of the
support frame, and the entire secondary support being
secured at a fixed angular orientation relative to the
primary support and no part of the secondary support
moving relative to the primary support as the user sup-
port travels between the exercise start and end positions
during the exercise movement;

auser engagement device movably mounted relative to the
frames and having at least a first exercise arm having a
hand grip engaged by the user positioned on the user
support frame when performing a rowing exercise, the
exercise arm having a rigid portion extending from the
hand grip along at least part of the length of the arm, the
user engagement device being movable ina pulling exer-
cise movement path between a start position in which the
hand grip is at a first position spaced in front of at least
one of the primary and secondary supports, and an end
position spaced rearwardly from the first position closer
to said at least one support;

a connecting linkage associated with at least two of the
main frame, user support frame, and user engagement
device which is adapted to translate a pulling movement
of the user engagement device to movement of the user
support frame along the exercise path;

a load for resisting movement of at least one of the user
support, user engagement device, and connecting link-
age; and

the gravitational center line of the user support pivotal
motion being positioned such that portions of the com-
bined weight of the user and user support frame are
distributed on each side of the gravitational center line of
the pivotal motion in at least one of the start and end
position and only a portion of the combined weight
passes through the gravitational center line during the
exercise movement.

44. The machine of claim 43, wherein portions of the
combined weight of the user and user support frame are
distributed on both sides of the gravitational center line in
both the start and end position of a rowing exercise.

45. The machine of claim 43, wherein the exercise arm is
rigid along its entire length.

46. The machine of claim 43, further comprising a second
exercise arm having a hand grip engaged by the user and a
rigid portion extending from the hand grip along at least part
of the length of the second exercise arm.

47. The machine of claim 46, wherein the exercise arms are
positioned on the opposite sides of the user support frame,
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and the hand grips move in parallel paths during an exercise
movement and are at the same spacing in the start and end
positions.

48. The machine of claim 46, wherein the hand grips move
in divergent paths during an exercise movement and are
spaced farther apart in the end position than in the start posi-
tion.

49. The machine of claim 46, wherein both exercise arms
are rigid along their entire length and have lower ends which
are connected together and movably mounted relative to the
main frame.

50. The machine of claim 46, wherein the exercise arms are
pivotally mounted on the main frame.

51. A rowing exercise machine, comprising:

a floor-engaging main frame;

a user support frame;

apivotassembly pivotally mounting the user support frame
relative to the main frame which allows rotation of the
user support frame between a start position and an end
position, the pivot assembly having at least one pivot and
defining a vertical gravitational center line of the pivotal
movement of the user support frame;

the user support frame at least a primary support and a
secondary support for supporting spaced positions on a
user’s body throughout an exercise movement, the sec-
ondary support being fixed at a predetermined angular
orientation relative to the primary support, the primary
support supporting the majority of a user’s weight in the
start position of the support frame;

auser engagement device movably mounted relative to the
frames and having a first exercise arm having a first hand
grip and a second exercise arm having a second hand
grip, the first and second hand grips being engaged by
the user positioned on the user support when performing
a rowing exercise, each exercise arm having a rigid
portion extending from the respective hand grip along at
least part of the length of the arm;

a connecting linkage associated with at least two of the
main frame, user support frame, and user engagement
device which translates movement of the user engage-
ment device to movement of the user support frame;

a load for resisting movement of at least one of the user
support, user engagement device, and connecting link-
age;

the gravitational center line of the user support pivotal
motion being positioned such that portions of the com-
bined weight of the user and user support frame are
distributed on each side of the gravitational center line of
the pivotal motion in at least one of the start and end
position and only a portion of the combined weight
passes through the gravitational center line during the
exercise movement; and

the exercise arms being slidably mounted for linear motion
relative to the main frame.

52. The machine of claim 46, further comprising a flexible
member linking the exercise arms and associated with at least
one of the main frame and connecting linkage.

53. The machine of claim 43, wherein the hand grip is ata
lower elevation relative to the user support frame in the end
position than in the start position of an exercise.

54. A rowing exercise machine, comprising:

a floor-engaging main frame having a front end and a rear

end;

a user support frame;

apivotassembly pivotally mounting the user support frame
relative to the main frame and adapted to define a rota-
tion path of the user support frame about the pivot
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assembly between a start position and an end position of auser engagement device movably mounted relative to one
an exercise movement, the pivot assembly having at ofthe frames, the user engagement device having at least
least one pivot and defining a vertical gravitational cen- one partially rigid portion having a hand grip engaged by
ter line of the pivotal movement of the user support the user in performing rowing exercises and adapted to
frame; 5 move in an exercise path between exercise start and end
. positions;

the user support frame adapted to support a user in an a connecting linkage which translates movement of the
exercise position facing the front end of the main frame, user engagement device to movement of the user support
the user support frame having at least a primary support frame; and
and a secondary support for supporting spaced positions 10 a load for resisting movement of at least one of the user
on a user’s body throughout an exercise movement, the support, user engagement device, and connecting link-
primary support supporting the majority of a user’s age.
weight in the start position of the support frame, and the 55. The machine of claim 1, wherein the user support frame

supports a user in a seated position, the primary support
15 comprises a seat pad and the secondary support comprises a
lower body engaging pad.
56. The machine of claim 55, wherein the lower body
engaging pad comprises a foot support for the user’s feet.

secondary support comprising a foot support which is
secured at a fixed angular orientation relative to the
primary support whereby no part of the foot support is
movable relative to the primary support as the user sup-
port frame travels between the exercise start and end
positions during the exercise movement; L
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